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REAL POWER LINE UP 



CAM-250D 

Clamp meter 
Economical and multi-1 
tion. Single motion < 

Compact yet provide 
ranges on ACA anc 
ranges on ACV. 


N-501 

• ± DCV 0-60m 0-0.3-1.2- 
3-12-30 0-120-300-1 2k- 
30k (w/HV probe)* ±DCA 
0-2u 0-0.3-0.3-1.2-3-12- 
30m 0-0.12-0.3-1.2-12A 

• ACV 0-3-12-30-120-300- 
1.2k ±2.5% Freq. 20Hzto 
50kHz* ACA 0-1.2-12*0 
x 1 -xl 0- x 100-x 1 k-x 10k-x 
100k(max. 200M)Batt. 1,5V 
xl &9Vx1 *dB-20to 

+ 63 



AX-303TR 

• ± DCV 0-0.3-3-12-30- 
120-300-1200* ACV 0-6- 
30-120-300-1200* ±DCV 
0.60/u -3m-30m-0.3-12* 
n x 1 - x 10- x 1 k- x 10k 
(max. 20M) 

U-60D 

• DCV 0-0.1 -0.5-2.5-10- 
50-250-1k-25k (w/HV 
probe) • DCA 0-50/x -2.5- 



50-500m • ACV 0-2.5-10- 
50-250-1 k* nx1-x10-x 
100-x1k(max.5M) 

BX-505 

• ± DCV 0-0.12-3-12-30- 
120-300-1200-30k (w/HV 
probe) • ± DCA 0-30u 
-3m-30m-0.3-12 • ACV 
0-6-30-120-300-1200* 
ACA0-12* ftxl-xlO- 
xl k-x 10k (max. 20M) 


CAM-250D 

• ACA 6-30-60-300 • ACV 
300-600 • kfi 0-50k • Batt. 
1.5Vx1 


PDM-500/C 

• V/S2 rated 500V/100M 

• Scale range 0-0.1 -100- 
200m (1 st effective scale 
range underlined) *n 
0-100 n • Power source 
AMorUM-2x3 


• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 

• MELBOURNE 699-4999 • PERTH 277-7000* SYDNEY 648-1711 

• AUCKLAND N.Z. 79-7781 • WELLINGTON N.Z. 698-272 
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A Message From The NSW Minister 
For Energy 

Few people would question the right 
of the public to expect that all 
electrical goods offered for sale in the 
market place are electrically safe and 
will remain so through their normal 
working life. 

The New South Wales Government 
therefore looks to all sections of 
industry engaged directly and 
indirectly in the supply of electrical 
articles they handle comply with 
recognised electrical safety standards. 

Many appliances and some items of 
equipment have been specifically 
“prescribed” under the Electricity 
Development Act in New South Wales 
and are required to be examined and 
approved by the Electricity Authority 
of New South Wales or an approvals 
body in another State, and to carry 
an approval marking, prior to sale. 

As the responsible Minister I also 
look to the Electricity Authority 
to monitor the general safety standard 
of electrical goods of different types 
offered to the public and to 
recommend application of legislative 
control where necessary. 

I have been concerned to learn 
through reports of recent Electricity 
Authority inspections of electrical 
and electronic equipment of the type 
featured in the columns of some 
publications that many of the items 
examined do not comply with safety 
standards published by the Standards 
Association of Australia. Several 
cases have also been reported by the 
Authority of products which come 
within the scope of prescribing 
definitions being offered for sale 
without approval. 

In particular it appears not to be 
realised that the prescribing definition 
for “Extra Low Voltage Transformer” 
includes a number of regularly 
advertised items such as power 
supplies of different types, antenna 
boosters and antenna rotators. 

Most sections of the electrical 
industry supplying consumer goods 


have developed a safety awareness 
through knowledge of S.A.A. safety 
standards and regular contact with 
regulatory authorities on approvals 
matters. 

However it is clear that the popular 
electronics (hobby/enthusiast) section 
of the industry is giving insufficient 
attention to safety requirements. 

It seems clear to me that the first 
need is for people operating in this 
section of the industry to be better 
informed of their responsibilities 
and obligations in the electrical 
safety area. In New South Wales 
closer contact with the Electricity 
Authority would certainly assist in 
this regard and I have asked the 
Authority to give priority to fostering 
that contact in its safety enforcement 
work. 

Through these columns I also make 
a general appeal to manufacturers, 
importers and retailers in New South 
Wales to co-operate with the 
Authority and assist in ensuring that 
all popular electronics goods offered 
to the public fully comply with 
Australian safety standards. 

Minister for Energy 



New Silicon 1C Technique 

At a recent meeting in the US, IBM 
announced that they are developing a 
new IC technology which will allow an 
order of magnitude increase in circuit 
density over existing technques. 

The new circuits described by the 
researchers use one tenth of the power 


of existing devices and operate three to 
four times as fast. 

The technology is believed to be 
capable of producing 256 000 memory 
locations — or 10 000 logic gates — on 
one 4 mm chip. 

The research was done on MOSFET 


devices with polycrystalline gates but is „ 
said to be applicable to bipolar devices 
as well, the main advances having been 
made in the area of computer-controlled 
electron beam lithography, producing 
0.1 nm accuracy. 

Audio Cassette Records a Picture 

A possible replacement for the 
ubiquitous overhead projector - 
through which a lecturer’s scribblings 
can be thrown (optically !) onto a 
screen for the edification of hundreds of 
eventually eyestrained students - has 
been developed by Matsushita Electric 
Industrial Co. 

The system allows a program of 
sound and line drawings to be produced 
using a light pen or keyboard controll¬ 
ing a TV display. This program is stored 
on cassette for later display. 

The package, including the hardware 
required for the system plus a TV set 
and stereo cassette deck goes under the 
name of the Home Amusement Tele¬ 
vision System — wrong market, 
Matsushita? 

CCD Camera Chip 

Nippon Electric Co. and its affiliated 
company. New Nippon Electric Co. 
have produced a 1 cm 2 chip containing 
over 250 000 picture elements for use 
in domestic colour TV cameras. 

New Nippon Electric hope to market 
a miniature colour camera using the 
device some time this year. 

New Thyristor 

Hutson Industries (US) have developed 
a thyristor with an integral Shottky 
diode. This is claimed to have improved 
spurious triggering performance over the 
more usual technique. The diode 
provides a non-ohmic path to triggering 
currents which have resulted from 
junction temperature change or step 
changes in input voltage. 

Personal Computer Study 

The University of Southern California 
has been given a grant of $220 000 to 
study the future effects of personal 
computers on living standards and 
education. 

Microwave Fusion 

Nuclear fusion may be brought a step 
closer by a plan by MIT to boost the 
temperature of the plasma in their 
‘Tokamak’ chamber by beaming micro- 
waves in through what were previously 
diagnostic ports. j 
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Skylab To Fall 

NASA has terminated a contract with 
the Martin Marietta company for the 
development of the Teleoperator 
Retrieval System which it planned to 
use to keep Skylab in orbit. 

The reason for this is that the space 
ab oratory’s orbit will decay sufficiently 
for it to re-enter the Earth’s atmosphere 
sometime this year, long before it can 
3e reached with a ‘space robot’ carried 
>y the Shuttle and boosted back into a 
ligher orbit. 

The cost of the project was to be 
ibout SUS35 million, of which an 
sstimated SUS22 million has already 
)een spent. Martin Marietta are beginn- 
ng a study to see what parts of the 
lardware already developed can be used 
For future Shuttle remote control 
nodules. 

Solar Power Station 

The European Economic Community 
s doing its bit in the search for 
dtemative energy sources and has 
unded the development of one of 
iurope’s largest solar power stations, 
"erranti Electronics Ltd. developed the 
tation, using their newly-developed 
4ST300 36 cell solar panels (which 
’enerate 14.4 V at 1.1 A each) and can 
leliver 2 kW dc. The dc current is stored 
n a battery and inverted to 240 Vac at 
>0Hz. 

Single Beam Colour Tube 

V single-beam colour TV set from 
datsushita uses a novel method to 
synchronise colour information. 

‘eriodic stripes of phosphor emit UV 
nstead of visible light, allowing the TV 
o sense the beam’s position on the tube 
ace. This allows a more efficient use 
)f energy - the set runs on 7 W. 



Atari Personal Computers 

Latest TV game manufacturer to break 
into the home computer market is 
Atari, Inc. a major supplier of 
programmable games. Two models are 
being released - the $450 model 400 
and the $900 model 800 - during the 
third quarter of 1979. Both the 
machines use an external domestic TV 
and are based on 6502-type micro¬ 
processors, which, incidentally, are also 
used in their video games. 

Sygernist Sigerstin Sin Er 
Synergistic Beer Drinking 

On the second Wednesday in every 
month, a strange age-old Australian 
custom takes place in the Bayswater 
Hotel. Huge numbers (we hope) of 
technically-minded people meet to dis¬ 
cuss the state of the beer. Amongst 
other things, of course. If you have any 
suggestions for clean, sensible, worth¬ 
while projects, forget... er, bring them 
along and we’U see what we can do you 
for, or rather do for you. 

We’re also available for answering 
questions (“How long have you been an 
alcoholic ...?) anddiscussing ETI matters 
in general (“Mine’s a middie ...”). The 
Bayswater Hotel is situated in Bayswater 
Road, Rushcutter’s Bay, Sydney (just 
through the King’s Cross tunnel, on the 
left by the Rushcutter Bowl). The 
next Synergistic Beer Drinking session 
will be on Wednesday, 14 February 
at about 6.00 p.m. 

Bit-slice Nova 

The advent of bit-slice micro¬ 
processors has caused somewhat of a 
revolution amongst minicomputer 
manufacturers, who can now make low 
cost minis with very powerful 
instruction sets — some are even 
compatible with the IBM 370. The 
latest manufacturer to use bit slices is 
Data General, whose new Nova 4 line 
operates up to 50% faster than the 
previous Nova 3 series, yet sell for about 
half the price. The Nova 4 also features 
an expanded instruction set, and is 
priced from US$2500 up, depending on 
the model. 


Digital Radio Display 

An in-car cassette player/radio with a 
digital clock has been released in which 
the clock display doubles as a frequency 
readout. The unit, claimed to be the 
first of its kind in Australia, operates on 
AM and FM bands and will sell for 
around $280. 

On touching the tuning knob the 
clock display changes to one of tuned 
frequency and will remain so for five 
seconds after the knob has been released, 
after which time it will revert to a time 
display. The radio, called the Ferris 
SN-2910, was launched by Intag Market¬ 
ing Corporation Pty. Ltd., 42 Grantham 
Street, West Brunswick, Victoria 3055. 
Tel. 387 3844. 


US Scientist For Keynote Address 

A distinguished American electronics 
and telecommunications scientist, 

Mr. Donald Spencer Bond, of Princeton, 
New Jersey, will be the Keynote 
Speaker at IREECON ’79, the 17th 
International Electronics Convention, 
to be held in Sydney from August 27 
to 31, 1979. This was announced by 
Dr. John Hiller, Chairman of the 
IREECON ’79 Management Committee 
of The Institution of Radio and 
Electronics Engineers Australia (IREE). 

Mr. Bond has a particular link with 
Australia; he was the author of the 
1977 report, “The opportunity for 
television programme distribution in 
Australia using earth satellites”, which 
resulted, after its presentation to the 
Australian Goverment, in the setting up 
of the Government’s Task Force, 
National Communications Satellite 
System. 

Mr. Bond, 69, listed in the American 
Men of Science, and author of 
numerous published papers, was 
formerly with the Radio Corporation of 
America (RCA), and the David Samoff 
Centre in Princeton. He was involved in 
the USA corporate-wide planning 
studies of satellite and telecommunic¬ 
ations systems for business and military 
applications, and from 1958 to 1961 
was a member of the staff of the 
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TDK’s Revolutionary New Product 
The HD-01 Head Demagnetizer 
Built into a Cassette Shell. 


Simply load the HD-01 into any cassette recorder as you would 
a standard audio cassette and depress the ‘play’ button. 

The HD-01 Head Demagnetizer was designed by TDK for easy, convenient head demagnetization of 
any cassette deck, insuring crystal-clear, perfect recordings every time. 



For additional information, direct all inquiries to: 


CONVOY INTERNATIONAL PTY. LTD. 

4 Dowling Street, Woolloomooloo, N.S.W. 2011 
Telephone: (02) 358-2088. Telex: AA23111 
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r weapons systems evaluation group in 
the office of the US Secretary of 
Defence. He is now retired. 

IREECON ’79 is being organised by 
The Institution of Radio and Electronics 
Engineers Australia (IREE), founded 
originally in 1924 and granted a Royal 
Charter in 1967. IREE is the only 
chartered Institution in Australia con¬ 
cerned with the interests of both 
professional electronics engineers and 
the skilled and certified engineering 
technologists and technical officers in 
the electronics field. 

The Convention, to be held at the 
University of NSW, will be attended by 
scientific, engineering and technical 
delegates from many countries. 

In addition to the presentation and 
discussion of approximately 160 papers, 
there will be an Exhibition with 
extensive displays of technical 
electronics equipment by leading 
Australian and overseas manufacturers 
and distributors. 

Low-loss Bearings 

Zero friction bearings are claimed to be 
possible by the use of a system 
developed by SKF Industries Inc. The 
Active Magnetic Bearing System uses a 
magnetic field under electronic control 
to keep the shaft at a constant distance 
from the bearing under varying load 
conditions. 

Analogue Processor 
A new multi-purpose device from 
National, the LH0094, performs mixed 
multiplication and exponentiation on 
voltage inputs. The device is fast (10 
kHz bandwidth) and accurate (rated 
accuracy 0.05%). 

The output voltage will be equal to: 

E 0 = Ei x (Ea/Ea) 01 
where Ej, E 2 and E 3 are input voltages 
in the range 0.1 to 10 volts. A precision 
thin film resistor network in the unit 
allows squaring and square root 
extraction by strapping particular pins 
together. 

The device comes in a hermetic 
16 pin DIP package and should find 
applications in a wide variety of 
industrial applications. It can be used 
for linearisation of thermometric 
devices and flow meters, or even for 
audio companding. The device operates 
from + 5 V to ± 22 V. 

The cost in 100-up quantities is $23 
for the CD (industrial) temperature 
range. Delivery is ex stock to six weeks 
from NS Electronics, PO Box 89, 
Bayswater, Victoria. 3153. Further 
information is available from Ed Schoell 
(03) 729-6333 or Chris Mason (02) 
k93-0481. 



NEW 


arranged on Monday and Tuesday 26 
and 27 February 1979 at the newly 
completed CSIRO National Measure¬ 
ment Laboratory, following the Official 
Opening by the Governor-General. 

The Laboratory, the largest in 
CSIRO, took four years to build. It 
employs 370 professional and 
technical staff. 

Over 50 selected laboratories will 
be open for inspection, including a 
display of holograms, lens-making 
facilities, computer-aided design 
facilities, numerically-controlled 
machinery, an optical research tunnel 
and a host of other technical exhibits. 

The National Measurement Labora¬ 
tory is in Bradfield Road, Lindfield. 
There is plenty of parking space on the 
very large site. 

The Laboratory will be open from 
2.00 to 5.00 pm and 6.00 to 9.00 pm 
on both days. Enquiries to 467 6330, 
467 6329. 


ETI/Unitrex Calculator Contest 

December’s contest was so easy we 
were surprised at how few entries we 
received! The answer was of course one 
page - the first page of volume 22 lies 
beside the last page of the next volume 
with the covers in between (try it!). The 
winner was Mr Murphy of Victoria. 

This month’s problem concerns a 
rather limited processor, whose 
accumulator works in decimal and holds 
four decimal digits. There are five 
possible instructions: 


called PLZT, which will switch about a 
thousand times faster than LCD, has an 
inherent memory which will store an 
image for several days and has a 5:1 
better contrast ratio than LCD. When 
used with light filters, it can even give 
displays of contrasting colours. 


Laser Xerox 

Xerox have produced a photocopier 
which, when linked to a computer, can 
produce full-colour output with a 
resolution of 0.01 in on plain paper or 
transparent film. 

The 6500 colour copier uses a scanned 
laser and can produce 6.4 in by 13.75In 
colour copies in under 20 seconds or 
monochrome copies in under 7 seconds. 

Electric Vehicle Battery 

NASA has developed a high energy 
density battery for use in electric 
vehicles which could run 100 miles on 
a 20 minute charge. The nickel/zinc 
battery should cost about $50 per kWh 
and has the additional advantage that 
the metals used in it are recoverable, 
reducing the effective cost of a new 
battery. 


Instruction 

mnemonic 

before 

after 

rotate right 

RR 

6789 

9678 

rotate left 

RL 

6789 

7896 

complement 

CM 

6789 

3210 

increment 

IN 

6789 

6790 

decrement 

DE 

6789 

6788 


Starting with the number 1297, the 
processor executes five instructions - 
one of each type but not in the order 
shown above. At the end of this the 
accumulator holds 8693. After the first 
two instructions had been completed, 
the most significant digit of the accum¬ 
ulator held a 2. 

In what order were the instructions 
executed? Write the mnemonics in order 
of execution on the back of an envelope, 
along with your name and address, seal 
it and send it to us: ETI Magazine 
(Unitrex Contest February), 15 
Boundary Street, Rushcutters Bay, NSW 
2011. The closing date is 2nd March. , 
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Communicating with 
other worlds 

Can we detect signals from intelligent beings in other solar systems? By 
Brian Dance. 


ABOUT 20 YEARS AGO scientists 
realised that their equipment might be 
able to detect suitably powerful radio 
amissions from intelligent beings on 
alanets in other solar systems which 
nay be many light years away from us. 
Attempts to detect Extra-Terrestrial 
Intelligence (appropriately abbreviated 
ETI!) have already been made in the 
USA, Canada and the USSR without 
iuccess, but much more work with 
arger aerials is required to provide 
workers in this field with a reasonable 
;hance of success. 

Apart from the Search for Extra- 
Terrestrial Intelligence (SETI), drawings 
ind radio signals have been sent into 
space outside the solar system in the 
lope that they will eventually be detec- 
ed and understood by intelligent beings 
nany light years distant. Unfortunately 
he chances of two way communications 
with such beings are very remote, since 
he nearest star is a few light years away 
ind most planetary systems are at much 
jreater distances. Thus anyone sending a 
nessage from the earth to anywhere but 
>ne of the very nearest of the stars would 
)e dead by the time any reply could be 
eturned to the earth. 

Attempts have also been made to 
letect signs of life within the solar 
ystem. In particular, the Viking space- 
:raft which landed on Mars conducted 
jrolonged tests to try to detect life or 
he chemicals associated with life. 
Although no organic molecules that 
:ould be the past or present constituents 
)f living things were found and the 
esults were generally rather discourag- 
ng, they were certainly not conclusively 
legative as regards the possibility of life 
>n Mars. 

Communication Techniques 

It seems likely that there are three 
possible ways in which we may be able 
:o communicate with intelligent beings 
From outside the solar system. The first 
way involves a direct meeting of space 
vehicles or a landing by them on the 
iarth. Unless the other beings have a 


longevity which far exceeds that of man, 
the journey time would make this 
method quite impossible. Many people 
do not fully appreciate how much vaster 
are the distances involved in inter¬ 
stellar space than those within the solar 
system. Light takes about 8 minutes to 
reach us from the sun, but about 180 000 
years to cross our galaxy and some 
thousands of millions of years to reach 
us from the farthest know objects. 

As we require something which 
will convey information quickly, the 
obvious thing to use is electro¬ 
magnetic signals which travel at the 
speed of light. We can only send signals 
by this technique and not material 
objects, but generally it is far more 
sensible to send information on how to 
construct an object rather than to send 
the object itself over such vast distances. 
Should one use light, infra-red, radio 
waves or some other form of electro¬ 
magnetic radiation? Radio-waves are to 
be preferred, since the energy required 
per transmitted photon is relatively low. 

The third possible communicating 
technique involves the acceleration of 
sub-atomic particles to velocities very 
near to the speed of light, but as far as 
is known this technique has not yet 
been tried. If particles which can travel 
faster than light (known as 'tachyons') 
are ever discovered, one can only 
wonder whether they could be used in 
an extra-terrestrial communications 
system if they can be produced relatively 
easily; however, at the moment such a 
suggestion is nothing more than pure 
speculation. 

It has been suggested that we should 
avoid transmitting any signals into space 
which would inform possibly hostile 
intelligent beings of our location. It is 
generally felt, however, that we can take 
comfort from the fact that any intelligent 
beings would be more interested in shar¬ 
ing information with us and co-operating 
with us as far as possible rather than in 
attacking us as in science fiction stories. 
In any event, it seems likely that it 
would take them so long to arrive here 
that our civilization would be in a very 


different state by the time they could 
reach us. 

Basic Problems 

Let us first consider the basic problems 
associated with receiving radio signals 
from outside the solar system, since any 
of our attempts to send messages are 
not likely to bring any result for an 
enormously long time. Any radio 
signals reaching the earth from outside 
the solar system are likely to be ex¬ 
tremely weak owing to huge distances 
involved and it therefore follows that 
SETI projects require the use of the 
largest radio telescopes in the world. • 

One is left with decisions to make on 
the direction in which one should point 
the telescope, the frequency or fre¬ 
quencies which one should attempt to 
receive, the bandwidth one should use 
and perhaps even the time at which one 
should attempt to receive any trans¬ 
missions. In the work on SETI which 
has been performed up to the present 
time, the telescopes have usually been 
pointed towards some star in our galaxy 
which ( is not excessively distant and 
which astronomers feel may possibly 
have a satellite system on which life 
could have evolved in some form or 
other. 

In general astronomers have con¬ 
centrated their searches in the regions of 
stars of the same or similar spectral 
classes as the sun. It has been felt that 
if a star has a luminosity much greater 
than that of the sun, then the lifetime 
of any planetary system associated with 
that star is probably too short to have 
enabled life to have developed to the 
point where intelligent civilizations have 
evolved. Stars of luminosity much 
smaller than that of the sun seem to 
have rather violent coronal activity 
which would probably result in any 
associated planetary system being rather 
inhospitable to most imaginable forms 
of life. Other stars have departed 
from the main sequence as a result 
of a super-nova or nova explosion and 
SETI workers have tended to disregard 
these because it seems doubtful whether 
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any living species could survive the 
catastrophic event of such an explosion 
in the star. 

Frequency 

As the signals from the regions of other 
stars would be very weak, it is obviously 
important to choose a frequency where 
the background noise from natural 
sources is relatively small, so that the 
weakest possible signal can be detected. 
Some of the most important factors 
which determine the choice of frequency 
are shown in the graphs of fig. 1. Noise 
levels can be expressed in terms Of 
temperature, since a high temperature 
corresponds to a relatively large amount 
of molecular agitation and hence to a 
high level of electro-magnetic noise. 

Fig. 1 clearly shows a relatively low 
total noise level in the region of 0.5 
GHz to 10 GHz and most SETI work 
has been done in this frequency region. 
However, let us look at the various noise 
contributions which are themselves 
rather interesting. One should remember 
that both scales in fig. 1 are logarithmic 
and can therefore accomodate a very 
wide range of noise levels and 
frequencies. 

The 2.76 K cosmic background radi¬ 
ation has a fairly constant level up to 
about 50 GHz, but then falls off in 
intensity. This strange form of radiation 
is believed to be the remnants of the 


radiant energy formed in the most fan¬ 
tastic explosion ever when the whole of 
the matter of the universe was formed 
jn a small space somewhat more than 
ten thousand million years ago. Indeed, 
the very existence of this radiation is 
the strongest piece of evidence we have 
to indicate that the universe was formed 
in an unimaginable intense explosion. 
Perhaps it is rather remarkable that this 
noise from the creation of the. universe 
can affect our choice of frequency for 
communication with other intelligent 
beings. 

The non-thermal background noise 
level is mainly due to the synchrotron 
radiation emitted by particles spiralling 
around the galactic magnetic fields. The 
level of this noise varies somewhat with 
the galactic latitude, the extreme lines 
shown in fig. 1 being for galactic latit¬ 
udes of 10° and 90°. The atmosphere 
of the earth acts as a further source of 
noise, since molecules of water and 
oxygen absorb and re-radiate energy 
with broad peaks, at frequencies of 
about 22 GHz and 60 GHz respectively. 
The total sky noise at an earth station is 
shown by the curve with the pronounced 
minimum. 

If a suitable telescope were set up on 
the moon or in another place far outside 
the atmosphere of the earth, there 
would be no contribution from the 
atmospheric noise. The noise levels 


would therefore be much lower at 
frequencies above about 10 GHz, but al 
frequencies above about 60 GHz tht 
energy per photon of the radiation be 
comes so large that the quantum noise 
level exceeds the cosmic backgrounc 
noise level. The quantum noise level i: 
associated with the fact that noise i! 
generated by the arrival of each photor 
or quantum of radiation which come: 
in "packets" of energy rather than as < 
steady continuous wave. 

The Water Hole 

The region of minimum extraneous 
noise has been named the "Wate 
Hole", since it contains frequencie; 
strongly associated with water - ont 
of the most vital chemicals in our forn 
of life. One of the most importan 
frequencies is that of 1.42 GHz (21 cm 
which is emitted when the spinninj 
electron in an atom of hydrogen (th< 
most abundant element in the universe 
spontaneously flips over so that its dir 
ection of spin is opposite to that of th( 
proton in the nucleus of the sam< 
atom. 

The emission from the free radica 
hydroxyl (formula —OH) consists o 
a number of closely spaced frequencie 
at about 1.665 GHz. Water consists o 
hydrogen chemically joined to hydroxy 
- hence the name 'water hole'. 

Most SETI workers agree tha 
frequencies in the water hole are a gooc 
place to commence a search for inter 
stellar radio signals. Apart from the lov 
noise in this frequency region whic) 
permits communications over th< 
greatest possible distances at specifiec 
transmitter power levels, it may well b< 
that the intelligent beings with whicl 
we wish to communicate also have a lift 
system based on water and that the^ 
have therefore selected frequencies ir 
this region for their attempts at inter 
stellar communications. 

It has been suggested as long ago a 
1963 that the 1.42 GHz hydrogei 
frequency could be a logical one tc 
use for work of this type. Professo 
Robert S. Dixon of the Ohio State 
University Radio Observatory ha; 
shown that this might be reasonable 
at the present time, but that the 
emission of noise from hydrogen at this 
frequency could seriously degrade the 
noise levels in receivers of improvec 
performance which we hope will be 
available in the not too distant future 
The fact that the hydroxyl frequency 
is not a single one renders it a non 
unique frequency for SETI purposes. 

At present there is little man-made 
noise in the water hole band of 
frequencies, although there is some 


Fig. 1. The water hole in the radio spectrum from the sky can be clearly seen in the 1 GHz to 
10 GHz region with a minimum near to the H and OH characteristic lines. 
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ninor use by weather and maritime 
atellites. Many SETI workers consider 
hat the water hole frequencies should 
>e kept clear from 1.4 to about 1.7 GHz, 
)ut a proposal for a system of Global 
'ositioning Satellites involves the use of 
his frequency band. SETI workers have 
aid this would be "polluting the water 
lole". The term water hole is usually 
eserved for the frequencies lying 
>etween the natural frequencies of 
lydrogen and the hydroxyl radical. 

Signal Types 

Vhat types of signal should we expect 
o receive from other planetary systems 
nd how could we recognise such signals 
s originating from intelligent life? The 
1ETI workers are basically searching for 
oherent signals, possibly modulated. 
: or example, our own radio 
ransmissions have a coherent carrier 
i/ave, although the modulation present 
levitably involves a finite bandwidth, 
he presence of this type of signal 
i/ould almost certainly indicate it is not 
f natural origin and hence would imply 
he existence of intelligent life else- 
i/here in the universe. 

There are three basic types of signal 
rom other planetary systems which we 
lay be able to detect. The first type 
f signal is leakage of a signal into space 
1 just the same way that our own radio 
nd television signals leak away to a 
reater or lesser extent through our 
inosphere. Indeed, a spherical wave 
f radio signals of a fairly wide range of 
requencies has been travelling away 
rom the earth over a period of rather 
ver 50 years. In the case of more 
ighly developed societies, it seems 
robable that they have been trans¬ 
lating such signals for a far longer 
eriod (although one hopes they have 
ot been stupid enough to destroy them- 
elves by nuclear war). 

A second type of signal we may 
ossibly be able to receive is some form 
if inter-stellar or even inter-galactic 
ommunications between highly 
leveloped communities. Such reception 
vould be by chance and it must be 
ssumed that highly developed 
ommunities would employ very high 
ain antennae which are unlikely to be 
lointing towards our solar system. Thus 
he chances of intercepting such 
nessages cannot be regarded as being 
ery high. 

The third type of signal we may hope 
o receive is an intentional one directed 
t our solar system by a society in a 
listant stellar system in order to notify 
js of their presence. It is also possible 
:hat such a society may send signals 
jut isotropically (that is, all directions 
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The Goldstone 26m Deep Space Network Ante, 
(Courtesy Jet Propulsion Laboratory). 

at equal intensities), but unless they 
have transmitters of extremely high 
power, such signals would be so weak 
at the earth that it is doubtful if we 
could detect them. 

It is difficult to make an estimate of 
the optimum bandwidth one should 
select for SETI work. Narrow band¬ 
width receivers (possibly with a band¬ 
width of a few Hz) enable very weak 
signals to be detected, since the 
narrower the bandwidth of the channel 
used, the less the external noise which 
can penetrate into that channel. (Some¬ 
one once said: "The wider you open the 
window, the more the amount of dirt 
that flies in." and this certainly applies 
to radio bandwidths). Unfortunately if 
one has a very narrow bandwidth 
channel, it takes a very long time to 
examine an appreciable range of 
frequencies. Modern plans are to use 
both narrow and wide band search 
techniques together with spectrum 
analysers containing a million or more 
channels for the simultaneous 
examination of numerous frequencies 
by computer techniques. 

The Drake Equation 

Before spending millions of dollars on 
SETI programmes, one would like to 


have some approximate 
number of civilizations 
to possess the 
communicate with us. 
can be obtained by the use of tf 
equation. Professor Frank Drak 
of the leading SETI workers an 
Director of the National Astrorn 
Ionosphere Centre of Cornell Un 
His equation reads: 


N = R* f p n e ff f j f c L 
where N is the number of existing 
civilizations possessing the 
interest and capability for 
inter-stellar communications 
R* is the mean rate of star 
formation averaged over the 
lifetime of a galaxy 
f is the fraction of stars with 
planetary systems 
n e is the mean number of 
planets in each system with 
an environment favourable 
for the origin of life 
fj is the fraction of suitable 
planets on which life does 
develop 

fj is the fraction of life bearing 
planets on which 
intelligence together with 
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A complex Cyclops array on the far side of the moon containing 216 large (200 m) reflecting 
radio telescopes with a control building in the middle of the array. The lunar base is in the middle 
distance towards the left hand side and is quite small. (Courtesy NASA Ames Research Centre). 


manipulative abilities 
appears 

f c is the fraction of the planets 
evolving advanced technical 
civilization 

L is the lifetime of the tech¬ 
nical civilization (perhaps 
very difficult to estimate!). 
The estimate obtained from the use of 
this equation will obviously vary widely 
according to the estimated values 
employed. However, most estimates 
now place the value of N around one 
million, these being distributed amongst 
approximately 500 million stars in our 
galaxy. 


the coherent radiation the SETI workers 
were seeking. 

Although no confirmed sources of 
signals from intelligent beings outside 
the solar system have yet been detected, 
it has been estimated that the number 
of stars which have been examined is 
about 0.1% of the number which would 
have to be investigated if there is to be 
a reasonable statistical chance of 
detecting extra-terrestrial intelligent 
signals. 

Project Ozma 

The first SETI work was led by Frank 
Drake using the 1 420 MHz hydrogen 


frequency. It was named "Projec 
Ozma" after the ruler of Oz - a fa 
away place populated by exotic 
beings. Drake employed a bandwidti 
of 100 Hz and aimed his receiver a 
the two stars Tau Ceti and Epsilor 
Eridani which are both some 11 ligh 
years away from the earth. Thi 
observing time was some 150 hour 
using a 26 m (85 feet) diameter steer 
able antenna in 1960. 

Project Ozma II is a much mor 
extensive one which has also beer 
carried out at the National Radic 
Astronomy Observatory, Green Bank 
West Virginia. In this work some o 
the largest and most sophisticated radic 
telescopes in the world have been used 
they include the 92 m (300 feet 
diameter partially steerable antenn 
completed in 1962 at a cost of about 
milliorl dollars and the 43 m (140 feet 
diameter equatorially mounted, full) 
steerable antenna which was completec 
in 1965 at a cost of some 14 millioi 
dollars. 

Project Ozma II was commenced ii 
late 1972 under the leadership o 
Benjamin M. Zuckerman of th 
University of Maryland and Patricl 
Palmer, of the University of Chicago 
the intention being to run the projec 
for about two years. However, th 
Observatory made more time avai 
able and the project continued unt 
December 1976 with an examinatioi 
of about 700 stars at distances of u| 
to some 65 light years. The prim 
targets were main sequence stars of th 
F5 to K5 class. The observations wer 
carried out at 1 420 MHz, each o 
384 separate receivers being tuned to 
slightly different frequency near to th 


SETI History 

Perhaps the first important paper on 
SETI work appears in Nature in 1959 
under the title "Searching for Inter¬ 
stellar Communications" by Philip 
Morrison and Guiseppe Cocconi. It is 
interesting to note that they suggested 
the use of the 1.420 MHz hydrogen 
frequency, since it is a unique standard 
frequency which must be known to 
every observer in the universe. 

Eight separate major efforts have 
been made by US, Canadian and 
Russian radio astronomers since 1960 
to detect extra-terrestrial signals from 
intelligent beings. Although each search 
has concentrated on one or more 
specific frequencies in the range from 
600 MHz to 22.2 GHz, the receivers 
used were those designed mainly for 
normal radio astronomical work which 
involves the detection of incoherent 
naturally produced radiation rather than 
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1 420 MHz hydrogen line. Atotal band¬ 
width of 4 kHz was used. 

At the end of the Project Ozma II 
work, about 12 stars showed some 
unexplained phenomena which were 
probably due to terrestrial radio inter¬ 
ference, but which could have been due 
to faint signals from intelligent beings. 
These stars will doubtless be examined 
very carefully at some later date. 

Russian Work 

Russian workers have been very 
nterested in SETI since V.S. Troitsky 
of Gorky University examined 12 
nearby sun-like stars in 1968, but the 
Soviet Academy of Sciences has 
innounced proposals for SETI work 
ixtending up to 1990. The 1968 work 
jsed the Gorky University 14 m (45 
: eet) diameter antenna at 1420 MHz 
ind 1 GHz. Sensitivity with their 
13 Hz bandwidth was about 

2 x 10 -21 W m -2 . 

In 1972 Troitsky commenced work 
with a "Eurasian" network of 
jmnidirectional antennas and the 
Sorky antenna to look for pulsed 
ignals from the whole sky at 
requencies of about 1.87 GHz, 1 GHz 
ind 600 MHz. Ambitious Russian 
)lans include a search of the whole 
adio astronomy window from 1 GHz 
:o 100 GHz. The stars involved are to 
nclude likely ones in our vicinity, 
:he nearby galaxies in our local group 
ind an all-sky survey without any 
>articular pre-selected objects. Both 
round based and orbiting SETI 
elescopes are planned, whilst a 
earch may be attempted for the 
nfra-red radiation from extra- 
errestrial heat generating projects 
uch as one would expect from a region 
nhabited by intelligent beings. 

Canadian Work 

)r. Bridle and Dr. Feldman commenced 
vork at Canada's nationally owned 
Mgonquin Radio Observatory in 
Mgonquin Park, Ontario in 1974. They 
ire using a 46 m (150 feet) diameter 
elescope to examine many of the 
learest sun-like stars, but the frequency 
mployed is 22.2 GHz — the emission 
requency of the water molecule - 
vhich is much higher than that used by 
ither workers. 

Arecibo 

iome SETI work has been carried out 
ising the largest telescope in the world 
t the Arecibo Observatory in Puerto 
lico which has a diameter of 305 m 
500 feet) in the air. The reflector 
tanels consist of 38,778 individual 
•anels each a little over 1 m by 2 m 


in size; each panel must be positioned 
with an accuracy of better than 1 mm. 

In 1967 a British post-graduate 
student noticed a mysterious regular 
pulsing signal from space and there 
was much speculation as to whether 
this was a signal from intelligent 
life beaming a message to earth. The 
Arecibo antenna was used to show that 
this signal was coming from the first 
pulsar to be discovered and that it was 
in the Crab Nebula. 

Two of the best known SETI 
workers. Prof. Frank Drake and Prof. 
Carl Sagan, have used the Arecibo 


antenna to examine the radiation from 
whole galaxies for signs of signals from 
intelligent life. Although the use of this 
technique has enabled them to examine 
many millions of suitable types of stars 
simultaneously, it would require a 
signal of very great intensity to enable 
frequencies of 1 420 MHz, 1 653 MHz 
and 2 380 MHz, but the time allocated 
to this work is relatively small. The 
distances involved are of the order of 
ten million light years, so two way 
communications would be very 
difficult! 

It is interesting to note that if the 
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Arecibo telescope were to transmit 
at a rate of one bit per second with a 
1 Hz bandwidth, a similarly sensitive 
radio telescope could receive the 
signal if it were placed anywhere in 
our galaxy. 

There are four transmitters avail¬ 
able for use with the Arecibo dish: 
(i) 5-12 MHz for ionospheric investi¬ 
gations; (ii) 50 MHz for ionospheric 
and lunar work; (iii) 430 MHz for 
ionospheric, lunar and planetary 
radar studies and (iv) 2380 MHz for 
planetary radar observations. The last 
of these is a 450 kW transmitter 
operating in the S band and, when its 
power is concentrated into a narrow 
beam by the reflecting dish, the 
effective radiated power in the direction 
of the beam is approximately one 
hundred times the total power 
production of all of the electrical 
generating plants in the world. This 
corresponds to an effective radiated 
power approaching one hundred million 
megawatts. In a distant planetary 
system the intensity of this Arecibo 
beam would be about ten thousand 
million times that of the sun at the same 
frequency. 

On November 16th, 1974 the 

Arecibo telescope was used to transmit 
a message at 2380 MHz with a 10 Hz 
bandwidth in the direction of a globular 
cluster of stars, the Great Cluster in 
Hercules, Messier 13; this is a group of 
some 300 000 stars whose apparent size 
roughly matches that of the beam 
width. However, as the distance of this 
Cluster is some 25 000 light years, we 
should not hold our breath whilst 
waiting for a reply! 

The message describes some points 
about life on earth which it was felt are 
likely to interest another civilization. 
The message consisted of 1679 bits, 
each bit being transmitted by moving 
the frequency of the radio transmitter 
slightly to represent a binary 'O' or a 
'I'. The frequencies were continuously 
adjusted to correct for the Doppler 
effect of the orbital motion and of the 
rotation of the earth so that the two 
frequencies remained constant to an 
observer outside the solar system. 

The message can be decoded by 
breaking it into 73 consecutive 
groups of 23 characters each and 
arranging these groups in sequence 
under one another as in fig. 2. The 
choice of the prime numbers 73 and 23 
greatly facilitates the decoding. The 
message commences with a lesson which 
describes the numbering system to be 
employed, namely by commencing with 
the first ten digits in binary form. The 
message continues with the atomic 
numbers of five common elements 


found in living things. Information 
about sugars and DNA follows together 
with a sketch of a human being and the 
solar system. Finally some information 
on the Arecibo telescope is given. 

This account of the Arecibo message 
has been considerably abbreviated, as 
can be seen from fig. 2. For example the 
line extending from the head to the 
foot of the image of the human being is 
accompanied by the binary number 14; 
this signifies that the human is 14 units 
of length in size, the only possible unit 
of length being the wavelength of the 
transmission, 126 mm making the 
height of the person just under six 
feet or somewhat less than 2 metres. On 
the left hand side of the human is a 
number denoting the human population 
of the earth (over 4000 million), whilst 
the number 2430 at the base of the 
message denotes the number of wave¬ 
lengths across the reflector of the 
telescope. All of these numbers are in 
binary form and can tell much about 
the state of our technology. 

The message was transmitted at a 
rate of ten characters per second over a 
time of 169 seconds. Although it is 
extremely unlikely to produce any 
reply, the transmission of this message 
was intended rather as a definite 
demonstration that our level of radio 
astronomical technology has now 
reached the point where it is adequate 
for inter-stellar communication. 

It is interesting to note that the first 
two messages sent into space were 
engraved plaques that ride aboard 
Pioneer 10 and 11. Each plaque con¬ 
tains information about the location 
of our solar system with respect to 14 
local pulsars, the precise periods of 
which are shown in binary code. An 
image of a man and of a woman is 
included in each plaque. These plaques 
will presumably continue to travel 
through our galaxy at some 16 km/s 
for an extremely long time. 

It can be seen that the encoding of 
information in various types of message 
poses some interesting problems in 
order that decoding can be carried out 
as easily as possible by intelligent 
remote beings. 

Proposed US Work 

The Arecibo telescope reflector is an 
enormous structure, its diameter being 
about ten times that of the 30 m re¬ 
flectors used for international communi¬ 
cations using the Intelsat satellites. An 
increase of the diameter by a factor of 
ten is equivalent to an increase in the 
signal collecting area by a factor of the 
order of one hundred. Nevertheless, 
SETI researchers want far larger systems 


in their attempts to achieve their first 
success. 

Workers at the Jet Propulsion 
Laboratory planned to survey the whole 
sky in a SETI project scheduled to 
commence in 1980, but it now seems 
certain that the few million dollars 
required for such a preliminary survey 
will not be made available in the near 
future. It was intended to use the 
existing 26 m diameter antennas of the 
US Deep Space Network (see "Deep 
Space Communications", ETI, July 
1978) with two megachannel spectrum 
analysers per antenna. Apart from the 
SETI work, sophisticated computer 
techniques were to be used to gather 
radio astronomical data. The vast 
amount of incoming data required the 
equipment to be designed so that the 
amount of stored data would be kept to 
a minimum and the information would 
be handled on a real time basis. 
Unattended operation of the SETI 
equipment was planned. The search was 
to be made simultaneously at 4 million 
discrete frequencies in 300 MHz 
channels at frequencies between 1 GH^ 
and 25 GHz. All of the sky visible from 
the Goldstone site (80% of the complete 
heavens) would have been covered. 

The flux levels detectable by this 
proposed Jet Propulsion La bora to 
work are about 10~ 20 to 10~ 23 W/m 2 , 
but a simultaneous search targeted at 
selected nearby stars was proposed for 
NASA's Ames Research Centre. The 
higher sensitivity Ames work should be 
able to detect signals at levels down 
to 10“ 2 7 W/m 2 over frequencies ir 
the 1.4 to 1.75 GHz band, but the total 
bandwidth would not be more thar 
10 MHz and the bandwidth ol 
individual channels no more than 4 Hz 
The Ames workers would use the 
Arecibo Observatory and possibly other 
antennae. 

Project Cyclops 

One of the most ambitious SETI pro' 
jects yet proposed is known as Project 
Cyclops. This is intended to be suitable 
for not merely detecting high power 
signals (such as those from our own 
Arecibo antenna), but also to allow 
eavesdropping on much lower intensity 
signals which other civilizations use for 
their own communications (like our 
radio and television transmitters). In 
order to be able to receive such signals 
from stellar systems at distances of a 
few hundred light years from the earth, 
enormous antenna systems are required. 

It seems unlikely that it would be a 
practical possibility to construct a single 
reflecting dish of adequate size and 
therefore it has been suggested that th< 
Cyclops project could employ an 
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An artist's concept of a relatively small (30 m diameter) space SETI parabolic antenna which 
could be conveyed into low earth orbit and erected by means of a single Shuttle flight. (Courtesy 
NASA Ames Research Centre). 


jnormous array of radio telescopes, 
iach of which may be about 100 m in 
liameter. For example, as many as 
1500 such 100 m dishes could be 
ipread out in lines over an area of per- 
raps 65 km 2 and connected together 
ilectrically to provide the same per- 
ormance as a single dish of enormous 
limensions. 

Project Cyclops was initiated as a 
tudy by the NASA Ames Research 
Centre and Stanford University in 1971 
inder the leadership of Dr. John 
Jillingham and Dr. Bernard Oliver. 
There have been vast improvements 
ince then in solid state memories, 
nicroprocessors, wideband maser low- 
loise amplifiers, etc. Nevertheless the 
ull project would cost something of the 
>rder of 10 10 dollars, although we have 
ill the required technology already 
leveloped. The major cost would be the 
intennas which would employ reflectors 
>f an area over twenty times that of 
he Arecibo dish. 

Ion-terrestrial Antennas 

lany SETI workers favour the use of 
dtennas in space or on the far side of 
le moon. One of the attractions of 
sing antennas on the far side of the 
»oon is the absence of radio inter- 
irence from the earth. One could 
robably construct Arecibo-type 
ntennas in some of the natural craters 
f the moon so as to avoid much of the 
rork involved in moving the surface 
laterial of the moon. As in the case 
f the Arecibo dish, this use of natural 
raters can greatly reduce the con¬ 
duction costs. 

Other proposals include the con¬ 
duction of antennas in orbit around 
le earth. Such antennas would have 
le advantage that they would not be 
ffected by interference from the 
tmosphere of the earth, but they 
rauld be susceptible to interference 
y earth stations (unless screened from 
:). 

It must be made clear that neither 
IASA nor the US congress is seriously 
onsidering the financing of such 
normous Cyclops projects at the 
resent time. The availability of such an 
ntenna system of enormous sensitivity 
vould contribute not only to SETI 
vork, but also to many other radio 
stronomical projects. For example, it 
vould provide unrivalled data for the 
ompilation of detailed star catalogues, 
t could be used for greatly improving 
he Deep Space Network used for 
ommunicating with spacecraft on inter- 
>lanetary flights and for radar studies of 
radies within the solar system. The 
Arecibo antenna has been used for radar 
napping of the surface of Venus, since 


the radio waves can penetrate through 
the thick clouds of the planet and the 
reflections received provide information 
about the surface of the planet. A more 
powerful Cyclops system could be used 
for radar mapping the surface of the 
more distant planets. Other work for a 
Cyclops array would include radio 
frequency interference studies. 

Conclusion 

The Search for Extra-Terrestrial 
Intelligence has not yet been successful, 
but this is not particularly surprising in 
view of the small number of star 
systems which have been examined with 
high sensitivity equipment. Some people 
(including many of those who control 
scientific finance) may feel that the 
SETI project is rather frivolous and 
perhaps even a silly one. However, there 
are many scientists very strongly 
committed to work in this field — a 
point which can be demonstrated by the 
fact that a new journal. Cosmic Search 
devoted entirely to SETI work will be 
published from January 1979 under the 
editorship of Dr. Robert S. Dixon who 
is well-known for his SETI work at the 
Ohio State University Radio 
Observatory. 

Dr. Frank Drake at times feels some¬ 
what cynical about the cuts in the SETI 
budgets. Indeed, he has commented that 
the search for extra-terrestrial 
intelligence begins with the search for 


intelligence here on earth! He feels that 
at the present time there is a very well 
qualified group of people who are keen 
to carry out an extensive SETI project 
and, if no funds are forthcoming for a 
year or more, it is likely that many of 
these people will move to other work. 
If you were paying taxes in a country 
considering becoming involved in an 
extensive SETI project, how would you 
feel about paying an extra amount (far 
lessen total than that to place a man on 
the moon) in order that the project 
could proceed? SETI work will doubt¬ 
less continue, but more funds are 
required if it is to proceed at a rate 
which is likely to bring success within 
the lifetime of most people who are 
living today. 

SETI is still in its infancy. Who 
knows whether more advanced civili¬ 
zations have found methods of 
communicating by means other than 
electromagnetic radiation? For 
example, neutrino beams are interesting 
because they can pass through matter 
very easily, whilst there has been much 
speculation on the existence of gravity 
waves and the possibility of tachyons 
has already been mentioned. At present 
electro-magnetic frequencies near the 
water hole seem to offer the best 
possibilities. One wonders whether 
special cosmic languages already exist 
and whether the long transmission times 
will make us cosmic archeologists. 
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1 Basic Electronics course for a 
sound knowledge of radio theory 
and the industrial applications of 
electronics. 

2 Electronic Technician course, 
with specialist courses in Audio, 
Radio, Hi-Fi; Communica¬ 
tions/Broadcasting; Electronic 
Computer Servicing; Industrial 
Electronics. 

3 Electronic Instrumentation 
and Control Systems course for 
electronics technicians interested 
in industrial instrumentation and 
control. 

4 Electronic Technology, a pro¬ 
gram that will fit the ambitious 
technician for wide variety ofjobs. 

5 Electronics Maintenance for 

basic principles and electronic 
theory, followed by a practical 
section of maintenance procedures 
and techniques. 

6 Radio Electronic Telemetiy 

covers electrical and electronic 
aspects of telemetering. Employ¬ 
ment opportunities abound in this 
very modern field. 

7 Amateur Radio Operator’s 
Certificate of Proficiency pre¬ 
pares you for the examination 



leading to the Certificate of Pro¬ 
ficiency issued by the Postal and 
Telecommunications Department. 

8 Data Processing, various 
courses including Electronic Com- , 
puter Servicing. 

9 TV Servicing courses, in black 
and white, and PAL colour. 

10 TV Principles course for basic 
television technology. And TV en¬ 
gineering course for complete prac¬ 
tical coverage of television 
engineering 1 . 

11 Basic Electrical Engineering 

is especially for those who want to 
make a start in the industry or 
want a broad technical 
knowledge. 

12 Electrical and Electronic 
Drafting is designed for ex¬ 
perienced draftsmen wishing to 
enter this specialised field. 

13 Automobile Electrician gives 
you the basics of servicing the 
automobile’s electrical system. 

14 Industrial Electrician course 
gives comprehensive training on all 
aspects of the electrician’s work. 

15 Electrical Mechanic course 
prepares you for external 
examinations. 


[“ 

I Please send me, without cost or obligation, information about the ICS courses in Electronics. 



i 

Tick here if currently full time student EU 

• Write to your nearest ICS city: 


ICS 

International Correspondence Schools 

Sydney: 400 Pacific Highway, Crows Nest, N.S.W. 2065. Tel.: (02) 43 2121. 
Melbourne: 18-20 Coffins Street, Melbourne, Vic. 3000. Tel.: (03) 63 7327. 
Perth: 17 Harvest Terrace, West Perth, W.A. 6005. Tel.: (09) 321850. 

New Zealand: 182 Wakefield Street, Wellington. 

226028 

1_ 
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“Open reel has been closed 
tonewideasforfartoolong. 
The RT-707proves it ” 


One glance says it all. From the 
people who Pioneered the front 
loading design comes the world’s 
first stackable open reel. The 
Pioneer RT-707. Suddenly open 
reel is the same as any other 
component. Compact and easy to 
manage. At home on the shelf or 
racked up leaving bench space 
clear and uncluttered. Compared 
with the RT-707, all other open 
reels are not only bulky and 
awkward, they’re downright old 
fashioned. 

Cosmetics apart, it’s also good to 
know that Pioneer’s new ideas are 
more than skin deep, embracing a 
whole new open-reel technology. 
The design is 4-head, 3-motor, 
2-speed, with auto-reverse and 
pitch control. Tape format is 
quarter-inch, 4-track, 2-channel 
stereo giving 1 !4 hours of absolute 
musical fidelity from 7-inch reels at 
19 cm/sec (with auto-reverse). 
Performance is to professional level 
with 0.05% wrms wow/flutter, 58dB 
signal-to-noise ratio, and a 
remarkable 20 to 28,000hz 
frequency response. 

The trend-setting RT-707 exhibits 
an impressive array of advanced 
electronic and engineering 
features. Auto-reverse, for example, 
not only promises but delivers total 
fidelity in both tape directions. In 
addition, you have the added bonus 
of auto-repeat for endless tape play 
if you desire. A direct-drive capstan 
is part of the reason for the 
improved signal-to-noise ratio at 
low speed. As in Pioneer turntables, 
direct drive eliminates the belts and 
pulleys of other open reels, allowing 
greater rotational accuracy, less 
induction hum and heat, with the 
extra facility of pitch control over 
± 6% range. 

The RT-707 is the complete open 
reel package. Hair-triggered pause 



button. Precise tape path 
tolerances. Hard Permalloy record 
and playback heads. Four different 
Bias/EQ values. Independent 
left/right recording controls. 


Exclusive Pioneer ICs in recording 
amps and playback. Mode-to-Mode 
transport controls without going 
through Stop. Extremely long-throw 
VU meters. 

All in a compact and 
revolutionary configuration that 
heralds the trend in open-reel for 
the decade to come. 

A short specification 
Frequency response 20 to 28,000 Hz. 
Wow and flutter No more than 0.05% wrms. 
Signal to noise ratio No more than 58dB. 
Channel separation No more than 50dB. 
Distortion more than 1 %. 

Reference tape and speed 

Scotch No. 206 at 19cm/sec. 

All Pioneer open-reel decks are covered by warranty for 
one year. Excellent service facilities are available 
throughout Australia via a network of Pioneer approved 



To Pioneer Electronics, Please mail me: ( Tickas re q uired ) 

P.O. Box 295, Mordialloc, □ RT - 707 °P en Reel Ta P e Deck - 
VIC 3195 □ Folders on other components 


of equivalent compatibility. i 
□ Other (Please indicate) I 

Name . t i 

Address 1 

State P'code £ I 

IpiONEER 

leads the world in sound 





















From now, don’t settle for anything less! 


Direct-O-Matic is a new standard in 
stereo cassette decks. Mo deck today 
can be considered as truly outstanding 
without the important benefits of Direct- 
O-Matic. Direct-O-Matic is a Sansui 
exclusive for easier handling, positive 
action and improved performance. 

An exciting host of other advanced 
features include electronic Tape 


"(op T kal 

... 

Lead-in, convenient Memory Stop, 
Dolby* with 1C, beautiful black styling 
and much more! 

Remember... from now on, the first 
thing to ask is: “Does it have Direct- 

O-Matic?’ ‘’Dolby is a trademark of Dolby Lab., Inc. 


Sartsuh 


Only hi-fi, everything hi-fi. 

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 

VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205, Australia Tel: 699 5473 

Suite 5, Uniline House, 5 Northcliff Street, Milson Point, N.S.W. 2061, Australia Tel: 929 0293 








Noise Reduction 
Systems 

There is a lot which appears on records and tapes that shouldn't be there. 
How do you go about getting rid of it, or at least reducing it? William 
King investigates. 


OVER THE PAST FEW decades, the standard of reproduction 
of audio equipment has increased at an astounding rate; so 
much so that the public is beginning to demand program 
.material of very high technical quality. 

One of the major problems in fulfilling this need is being 
able to recreate the full dynamic range of a live performance, 
of say, an orchestral concert. The heart of the problem is 
noise, and this is likely to be worst in the audio link between 
the studio or concert and the listener at home, whether it 
be a disc, tape or FM radio link. 

For most people a quality tape system with a good signal 
to noise ratio is far too expensive, and of those people who 
have FM tuners claiming a signal to noise ratio of 70dB, how 
many live close enough to a transmitter to have the required 
ImV or so available at the front end? 

Royal Noise 

In the early days of sound broadcasting and recording, when 
the noise problem was much worse than today, attempts were 
made to reduce its effect by turning up the gain manually for 
quite passages of music, thus in effect compressing the dynamic 
range so that even quiet passages would be above the noise 
floor. The BBC today still use this technique, in orchestral 
concerts relayed from the Royal Albert Hall. 

The level of quiet passages can be raised by as much as 
16dB, thus allowing listeners in poor reception areas who are 
listening to AM transmissions to be able to receive the entire 
program without quiet passages being drowned in noise. 

The average usable dynamic range of the domestic listening 
environment allows a usable dynamic range of a mere 65dB. 
This is about the same as the noise figure introduced between 
the studio and the listener at home. What use then are noise 
reduction systems? 

Once a master tape has been finished copies will be made, 
and maybe later even copies made of the copies — but with 
each successive copying the tape noise will have increased by 
6dB (roughly doubled). At home, the now popular 'compact 
cassette' system, due to its slow tape speed and narrow track 
width, has a noise figure of -50dB which is noticeable in any 
listening environment. 

Noise reduction systems, then, are a real necessity in the 
studio and can be justified in the home, and there are at 
present a number of systems in use, varying in complexity and 
effectiveness. 
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The broadest categories into which noise reduction systems 
fall, are complementary (two pass) units and non-complemen- 
tary (single pass) types. 

Complementary systems, such as the Dolby and dbx 
systems, consists of two units, a processor and a deprocessor. 
Before being recorded, or transmitted, the audio signal is passed 
through the processor and on reproduction through the dep¬ 
rocessor. 


The simplest type of system is the compressor/expander type. 
In the dbx 122, the processor consists of an audio compressor, 
which will produce a change in output level of IdB for a 
change in input level of 2dB. Thus, an orchestral concert with 
a dynamic range of 80dB when processed will have a dynamic 
range of only 40dB, giving the unit a compression ratio of 2:1. 

The compressed signal is then recorded on a tape recorder 
as normal, and now, even the quietest passages (at -40db) will 
still be well above the noise floor of the tape. 

On replay, the recorded signal is played back through the 
deprocessor, an expander, which restores the original dynamic 
range of 80dB. 

When using a system like this with.a tape recorder, the tape 
recorder must be accurately set up beforehand. If the machine 
has a frequency response accurate to within ±3dB, when the 
processed signal is replayed and expanded the frequency res¬ 
ponse will drop to within only ±6dB. Any defects in the tape 
will also be more noticeable — a drop out will sound twice as 
bad when expanded. 

Noise reduction with this sort of system can be as much as 
40dB, and because it works over the entire audio frequency 
range, will provide 'wide band' noise reduction. Unlike the 
dolby system, because the compression ratio is independent of 


CONTROL 


n 4 se 

A block diagram of a complementary noise reduction system, showing 
the need for the overall control between input and output. 


Above The Floor 
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MAIL ORDERING FROM US MAKES CENTS FOR YOU! PRICE INCLUDING SALES TAX SHOWN IN BRACKETS 


advertised in this 
magazine at a lower 
price, tell us and we 
will supply them at 



***** 






, r,l\l 


CASIO 


)tt* V ,W*>' 
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TEXAS PROGRAMMABLE SYSTEMS 


PCIOOA Alpha-Numeric Printer &2W3210 ($234) 

For Ti 59 and 58—Lists, Traces. Prints Words (64 characters), Plo' 


• Business Decisions 

• Securities Analysis 
NEW MODULES 

t Maths/Utility 

• Electrical Engineering 



TI59 S9tf $245 ($274) 

Programmable to 960 steps or 
100 memories, also master 
module with 5000 steps, 
magnetic cards, 3 manuals, 
program pad, charger, carrying 


AQ1000 

Calculator, Alarm Clock, 3-way 
Stopwatch $34 ($38,50) 

SCIENTIFIC MODELS 

FX120 (44 functions) $32 ($36); FX360 (59 functions) $74 
($83); FX2500 (LCD, 33 functions) $33 ($37); FX3100 (LCD, 43 
functions) $41 ($46.50) 

3 GREAT PROGRAMMABLES 

Each with 127 step, 11 memories, conditional Jumps and 

subroutines. FX-201P $74 ($83) Basic model; FX-202P $106 

($119) Store prog, for 1 year; PRO FX-1 $180 ($203) Card 

programmable. 


GREATEST PACKAGE OFFER EVER!! 

A Ti59 and PCIOOA printer $Mt> only $450 ($503) 

A Ti58 and PCIOOA printer SAtfonly $315 ($351) 
(Also any extra modules ordered with package only $30 ea) 


Extra Magnetic Cards 

Pack of 40 and case $15 
Specialty Pakettes $10 ea 

Programs for mag. cards — 
t Electronic Eng t Civil 
Engineering e Statistics 
t Programming Aids (Decoders 
and disassemblers) e Securities 
e Oil/gas energy e Black body 
• Printer utility • 

ALSO . 

Ti58 $4<T $108 ($120) 
Programmable to 480 steps or 
60 memories, otherwise same as 
Ti59 except for magnetic cards. 




HP19C $210 ($234) Same as 29C—with 
printer; HP 38E $120 ($134) 
Programmable — Business; HP 67 $450 
($501) Card programmable; HP 97 $750 
($835) Desk model of 67 with printer. 


SUPER SCHOOL AND COLLEGE SPECIALS 



We a 


NEW! 

CANON 

AX-1 


and 


X-1 


(in basic) 

Desk computers 
(Floppy Disk, Expandable etc.) _ 

Desk Calculators e Mini Computers 
Answering Machines t Dictating 
Machines e Cash Registers. _ 

Terms or Leasing. Extra 5 percent off for 
cash (Write or phone for details) 

Pack and Post — All LCD models $1.50 
anywhere in Australia. Otherwise $2.00 
for NSW, elsewhere $3.00 per order. 
(Extra $1.50 for registered) Sales Tax 
Forms must be duly signed and stamped. 
(Forms available). 

Note: We will negotiate 
price on J 

Copy and complete. 

Please debit my Bankcard 

No.Expiry Date. 

Signature... 


ELECTRONIC CALCULATOR DISCOUNTS 


Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153. 
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elative levels, the dbx system requires no complicated setting 
jp or calibration tapes. 

3olby et al 

J erhaps the widest known of all noise reduction systems is the 
Dolby system. There are two versions of this system available, 
lolby 'A' for use in recording studios, and Dolby 'B'-a simpler 
rersion designed for consumer use. 

The Dolby A system also works on the principle of com- 
jression and expansion, but does not have a fixed compression 
atio. The incoming audio signal is filtered into four bands, 
>elow 80Hz, 80 to 3kHz, above 3kHz, and above 5kHz. 

As can be seen from the diagram, identical filter and corn- 
lessor networks are used in the processor and deprocessor; 
- the only difference being the use of an adder in the processor 
nd a subtractor in the deprocessor. 

The Dolby A system processor works only on high and 
nedium level signals. If individual frequency components are 
ess than -40dB down the operating level, they will pass 
hrough their particular band side chain without undergoing 
ny form of compression. As signals increase in level, so does 
he amount by which they are compressed, varying from 0 for 
ow level signals to up to 15dB compression for high level 
ignals. 


Sanding Together 

leing a multi-frequency band system, the system minimises 
ome of the problems associated with wideband systems such 
is the dbx, one particular advantage being that each band can 
lave operating characteristics (such as attack and decay times) 
iptimised, reducing modulation products caused by too slow* 
>r too rapid gain changes. 

The fact that the compression and expansion ratios vary 
vith the audio signal level means that in order to function 
iroperly, a tape machine using the Dolby system will have to 
Be accurately calibrated with level tapes before use. Due to 
he different tapes it also is necessary to recalibrate the system 
vhen a different type of tape is used. From Dolby A, the 
ypical noise reduction figure which can be expected is 10dB 
ip to 5kHz, rising to 15dB at 15kHz. 

The simpler version, Dolby B, is intended for consumer 
ipplications, and fitted as standard to many makes of cassette 
leek divides the audio signal into two audio bands. The system 
s based on the assumption that high frequency hiss will be far 
nore noticeable than low frequency noise, and so does not 
irocess the low frequency content of an audio signal. 

The compressor in the processor boosts low level high fre- 
juency signals by amounts of up to 10dB depending on the 
nput level, giving on replay and deprocessing a reduction in 
loise of up to 10dB in the high frequency range. This increases 
he dynamic range of a cassette system from around 50dB to 
i max of over 60dB. 


ro B Or A? 

Dolby B uses a non linear dynamic compression ratio and so 
nust be carefully adjusted for the tape recorder and tape with 
which it is used; very few external user serviceable controls are 
found on most cassette decks fitted with the dolby B system. 
For fear that people might incorrectly calibrate the device and 
produce worse results than if it were not used at all. 

One of the drawbacks of complementary systems is that 
they will only reduce noise introduced between the compressor 
md the expander. Complementary systems also offer no help 
with noisy tapes and discs recorded without being first pro- 
:essed, and of course, the various systems available are all in¬ 
compatible so the engineer with a nice dolby system and a dbx 
tape is still at square 1! 





NOISF 


Basic functioning of a non-complemen tary noise reduction system. 


A Fillip To NRS 

Single pass non-complementary systems offer some hope for 
non-encoded material. Philips DNL (dynamic noise limiter) 
has been around for a few years now, and was specifically 
designed to reduce noise in unprocessed cassette recordings 
(but is now also fitted in addition to the dolby system on 
some Philips reel-to-reel decks). 

The DNL consists of a dynamic low-pass filter; noise is 
most noticeable in quiet passages of music (such as piano 
music), when most of the higher frequency signal is noise, 
and it is at this time that the DNL operates. 

When the signal's high frequency component is strong, and 
sufficient to mask the high frequency noise the cut off 
frequency of the filter increases and allows all the high 
frequency signal to pass unattenuated. When the level of the 
high frequency component is low, it is assumed that the noise 
will be dominant, and the cut off frequency of the filter is 
reduced, attenuating the noise, and, unfortunately some of the 
wanted signal. 

Burwen's DNF (dynamic noise filter) works on a similar 
principle but is much more flexible. They system senses the 
high frequency content of the signal. If there is a lot of high 
frequency energy present, the filter cut off frequency rises to 
30kHz, and all the signal is passed, the high signal level mask¬ 
ing the noise. When the signal reduces in level, so does the cut 
off frequency which falls to 500Hz when no signal at all is 
present, giving a very substantial noise reduction on blank 
gaps between pieces of music on tape. 
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DISCOUNT 

COMPONENTS 


10 RED LEDS .. 

7805. 

7812. 

LM317K. 

TIL209. 

10 BC547. 

IN4003. 

IN4002. 


...SI.50 100 RED LEDS. 

.90c 10 4016. 

.90c 6 LUG TAG STRIPS.. 

...$2.90 309K. 

.18c 10 GREEN LEDS. 

...$1.20 10 YELLOW LEDS. 

.7c 10 4011. 


ZENERS 

400mW E24 Values 3.3v to 33v. 

1 Watt Zeners 3.3v to 33v. 


TRIACS 


DIACS 


M ^ 2B CLOCK MODULES 1J0 

MA1003.$21.50 


2708 EPROM. 


MICRO’S 




PCB’S PRECISION DRILLED 
FIBREGLASS 

Tl 043. .$1.40 


It! 81a 


m 


...$13.00 10 74LS00.... 

.$4.50 10 UA301. 

.5c 4N28. 

.$1.50 4N29 

....$2 90 10 7490 

S2 90 10 74123 

10 741. 

S2 00 LED CLIPS... 

10 723. 


ETI 585R. 

if! HI T :: 


$2 90 

.$2.20 

$2 20 




.|3.90 


RESISTORS 


TANTALUMS Resin Dijjped^ 


2 2uF 35V 

3 3uF 25V 
4.7uF 35V 




MINIATURE TRIMPOTS 


I C SOCKETS 


100K, 250K, 500K. II 


CERAMICS 

820pF to .00 P 15uF E12 vi 


Include 30c pocttge tor tree catalogue. 

ELECTROLYTICS 


KITS 


J. "Flying Saucer 


.$19.75 

.$16.00 


goo 

::::$l:oo 


SILICON VALLEY 

Products in stock. Also available mail order as per the 
Silicon Valley catalogue and price list. 


ROD IRVING ELECTRONICS 

Shop 499, High Street, Northcote, Vic 3070. Ph (03) 489 8131. Open Mon-Thurs 9.00-5.30, Sat 8.30am-12.30pm. Mail 
Orders: PO Box 135, Northcote Vic. 3070, Minimum 75c post and pack. Send 30c stamp for free condensed catalogue. 
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If the correlation is low, the signal is treated as noise and 
the appropriate filters are activated preventing noise from 
passing through. 

These three non-complementary systems, because of the 
way they operate, will inevitably have an effect on the wanted 
audio signal, but if carefully set up can give a substantial 
reduction in noise with only a minor effect on the program 
content, and it must not be forgotten that while two-pass 
systems only reduce noise introduced between the processor 
and deprocessor, a non complementary one pass system can 
effectively reduce noise generated anywhere in the audio chain 
from the studio to device itself. 

Snip The Crackle And Pop! 

One recently developed type of noise reduction system, the 
SAE model 500 Impulse Noise Reduction System, has been 
designed to remove unwanted clicks and pops caused by 
scratches in discs. 

The SAE device recognises clicks and pops by their fast 
rise and fall times. If a signal has a fast rise and fall time it is 
thus assumed to be an unwanted 'click', the click is removed 
and to prevent a period of silence disturbing the continuity, a 
small section of the preceding music is inserted in its place. 
This feat is accomplished using an analogue delay unit provid¬ 
ing a delay of a few milliseconds, as the 'click' transient is 


ill-informed 

IN RECENT TIMES, ETI in common with most other elect¬ 
ronics and audio magazines, has come under fire from a few 
British equipment manufacturers and their local agents for 
what they describe as 'ill-informed criticism'. 

To some extent this can be interpreted as not going along 
with the cozy little 'you scratch my back and I'll scratch yours' 
arrangements that did - and with some magazines still does - 
exist. Ask when you last saw a poor review in ZXY Hi-Fi and 
you'll know which ones they are! 

Nevertheless some of the industry's criticisms are valid. 
Certainly no magazine publishes reviews that a scientist would 
accept as scientific. To start with there's few agreed industry 
measurements standards — and even if there were agreement 
it's unlikely that publications could afford to take all the 
specified measurements to the degree of accuracy that would 
be required. 

We do the very best we can. We use reviewers with years of 
experience in this field backed up by testing facilities which 
are often in advance of those used by most of the manufacturers 
themselves. But none of these reviews is scientific in the real 
meaning of that word - and nor are those conducted by most 
manufacturers. 

Comparative Demonstration 

In light of the above it was with a sense of wonder that we 
encountered a demonstration put on by Linn at Britain's 
recent Cunard hi-fi show. 

Linn have long proselytised their belief that the turntable 
itself greatly influences the sound from a hi-fi system. Various 
demonstrations and reviews have 'shown' that a Linn turntable 
sounds better/different from others — although without 


about to enter the delay, the output of the device switches 
from the input of the delay to the output. Then, just before 
the click is about to leave the delay, the output of the unit 
again switches back to the input of the delay, thus removing 
the click. The typical click only has a duration of about a milli¬ 
second, and so the switching to the delay goes unnoticed, but 
the click vanishes. 

Studious Future 

What the future holds in store for "noise" is anyones guess; 
within a decade we may see digital tape-recorders as the 
standard in studios — using digital recording techniques will, 
if the sampling rate is high enough, eliminate noise induced in 
tape systems (or in broadcasts if we ever see pulse code mod¬ 
ulation for broadcast stations) altogether, and will allow tapes 
to be copied any number of times without any extra noise 
being introduced. Already, it is possible to buy add on 
units for video recorders to enable audio signals to be digitally 
recorded onto tape! 

For the moment, however, for the engineers in recording 
studios using multi-track machines where track width is small, 
and for the hi-fi enthusiast at home with his cassette system, 
noise reductions systems are a necessity, and will remain so for 
some time. 


exception the comparative methods used had more indepen¬ 
dent variables than an old-fashioned steam organ. 

Rival manufacturers on the other hand suggest or openly 
state that if there is a difference it's caused by the Linn's 
platter resonating like a gong in a multiplicity of modes. 'The 
Linn's not so much a turntable - it's a musical instrument' 
says one eminent Japanese turntable designer, 'people may 
well like the sound but what they're hearing isn't on the 
record'. 

At the Cunard Show, Linn apparently set out to prove that 
their deck really was better — but in attempting to do so they 
threw the faintest resemblance to scientific method right out 
of the window. 

They set up two quite separate systems. The first had a 
relatively cheap (but good) Rega turntable and top every¬ 
thing else — the second had a Linn turntable but more modest 
everything else (compared with the first system). 

System 1 had the Rega deck, Grace arm and Supex cart¬ 
ridge, Naim pre-amp and three (!) Naim power amps tri- 
amping a pair of Linn's Isobariks. 

System 2 had the Linn deck, Rega arm, budget-priced ADC 
cartridge, Naim pre-amp and power amp and a pair of 
Mordaunt-Short's smaller speakers. 

The demonstrator played very brief musical passages on one 
system and then the other interspersing these with assorted 
jokes and insults. 

To our relatively unbiased ears it seems as if the cheaper 
system (using the Linn deck) was superior to the other. This 
was apparently the conclusion we were supposed to reach. 

So terrific! A pair of small Mordaunt-Short's are better than 
Linn's own Isobariks? Or a Grace arm and Supex cartridge 


criticism? 
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cannot improve a Rega Turntable? Or that using multiple 
Naim amps is a waste of time, money, power and space? 

Or what? 

Puzzling 

The records were different. The speakers were in different 
positions. The equipment combinations were so varied as to be 
an impractical joke. 


This demonstration seemed to puzzle the audio-educated 
members of the public and press alike. It compared one set of 
virtually unspecified variables against another whilst the 
demonstrator actively encouraged listeners to favour not just 
one system, but one part of one system against another! 

Really Mr Linn! Just imagine the outcry if we or any other 
magazine reviewed your equipment using a comparison like 
that. Your fellow manufacturers may well have grounds for 
disputing some magazines' reviewing techniques - but a per¬ 
formance like Cunard isn't going to help that cause one little 
bit! 


SOUND BRIEFS 

Philips Belt-Drive 

Philips have brought out two new belt-drive turntables, models AF777 and AF877, 
which incorporate a speed sensor mounted under the platter. Circuitry in the turn¬ 
table uses speed information to calculate the acceleration required of the belt drive. 

Pioneer Buys Phase Linear 

New Jersey based US Pioneer Electronics Corporation, a subsidiary of Pioneer 
Electronics Corporation Tokyo, has bought Phase Linear Corporation. No change 
in marketing is envisaged. 

Consumer Electronics Show 

The date of the 4th Australian Consumer Electronics Show has been set for July 
18th to 22nd 1979. It will take place at the Sydney Showgrounds. 

Power Amp Tone Control 

Sansui have taken a rather unconventional step in the design of their TA500/300 
range of tuner/300 range of tuner/amps. They have incorporated the tone control 
circuitry into the power amp section presumably to reduce overall noise figures. 
Interestingly, their press release gives no noise figure for the amplifier stage. 

Akai To Move Into Eden Park 

Akai Audio/Video Australia Pty Ltd are to set up industrial premises in Sydney’s 
Eden Park Industrial Estate, on the North Shore of the city. 


Peak Programme Meter 

Studio Electronics Pty Ltd have introduced two models of LED peak programme 
meter. The scales on the meters are non-linear (even in terms of dBs!) and comprise 
either 12 (model 112) or 30 (modei 130) LEDs. The larger model also has remote- 
switchable characteristics, allowing either peak programme or VU operation. PO Box 

STEWART ELECTRONICS Mitfr 

33 SUNHILL ROAD, MT. WAVERLEY, VIC. 3149. PHONE: 277-0600. 


COMPUTER GRADE 
CAPACITORS 

2900 uF 40v $5.20 
6800 uF 16v $5.00 
10,000 uF 16v $7.00 
10,000 uF 25v $7.85 
10,000 uF 40v $10.00 
15.000 uF 25v $9.00 
22,000 uF 25v $10.50 
22,000 uF 40v $18.00 
27,000 uF 35v $18.90 
68,000 uF 16v $17.00 



WIRE WRAP CENTRE 

Hobby-Wrap Tool BW-630 

• Battery operated (Size “ 

• Weighs only 11 ouncei 

• Wraps 30 AWG wire onto 
standard DIP sockets 
(.025 inch) Complete 


INTRE 

/-630 
ize C) 

$42.95 ” 


WIRE WRAP KIT WK-2-W 

Wrap-Strip-Unwrap 

• Tool for 30 AWG wire 

• Roll of 50' white or blue 30 



WIRE WRAP WIRE 30 AWG 

50ft $2.60,1000ft $17.20. Specify colour. 
White, yellow, red, green, blue, black. 


EDGE 

CONNECTORS 

No. PINS TYPE PRICE 

20/40 Dual.$2.38 

30/60 Dual.$3.84 

25 50ual D2.$3.13 

43/86 Dual (D2 Exorcisor).$5.69 

50/100ual (SI 00).$4.90 

This is just a sample of our range. 


M6800 D2 COMPATIBLE 
BOARDS 

16K RAM kit without RAM's.$97.00 

Prototype BoarO.$24.50 

Extender Card.$16.50 

EA 78ut9 VDU Board.$15.00 

R03 2513 Character generator, single 5v supply 
for 78ut9.$12.50 


SI 00 BOARDS 

Genuine American made boards, plated through 
holes, solder masked, silk screen layout. 
Complete documentation with each board. 

8K RAM (2102).$39.50 

16K RAM (2114).$39.50 

16K EPROM (2708/2716).$39.50 

Z-80 CPU.$43.00 

32 or 64 characters, 16 lines, 128 s 48 

iphics.$39.50 

_ .41 Printer, board only.$15.00 

Vector Proto-board.$29.00 

" or 11 slot backplane with tantalum bypas- 
is.$39.50 


POWER TRANSFORMERS 

JDT-002 8v 20A. 15v 3A, 15v 1.5A $28.60 

JDT-001 8v 10A, 2 x 15v 1.5A.$18.50 

JDT-003 8v 5A, 2 x 15v 1A.$14.00 

Specially designed for microcomputers, all have 
electrostatic shield. 


All prices are plus 15 percent sales tax 
unless specifically noted. Please allow 
sufficient postage. Heavy items will be 
sent Comet, freight forward. 
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The only DMM 
that includes all the 
operating accessories 
in the low basic price 


DIDITHL mULT/mETER 


EHlec 


DMM 10 


Features 

• Large %” (9.5.mm) LED Numerals 

• Automatic Decimal Point 

• 3 Digit 0-999 Display 

• Instantaneous Readout 

• Zero Locked 

• 7 MEGOHM Input Impedance 

• 12 Measuring Ranges 

• Over-range Indication 

• Overload Protected 

• 1% Accuracy 

Supplied complete with: 

1. Rechargeable Nicad Batteries 

2. Combined AC Adaptor & Battery Charger 

3. Connector for charging from auto battery 

4. Test Prods 

5. Operating instructions 

6. 12 month guarantee 

A Heavy Duty Carrying Case is available as an 
optional extra. 


SEE THEM AT YOUR LOCAL ELECTRONICS STORE 
OR THE A+R ELECTRONICS BRANCH IN YOUR STATE. 


lARinra 


A+R ELECTRONICS 


BUILD 

MUSIC AND 
SOUND 


Expand your talent with the SHI synthesizer; let it 
take you into areas previously reserved for 
musicians. Roland, the world’s largest maker of 
electronic musical equipment, now provides you with 
a comprehensive operator’s manual which will show 
you how to enjoy and understand the never-ending 
creative possibilities. 

Simply hook up the SHI with your hi-fi system and 
play your favourite electronic, pop or orchestral 
sounds — or sound effects like surf, rain, wind, etc. 


$850 

•recommended retail 


gets you into the 
exciting world 
of electronics and 
sound 



SH-1 




Write or call for more information. 


mm—m m Roland Corporation (Australia) Pty. 
Bl^i 13 Chard Road, Brookvale, N.S.W. 
ESI Telephone (02) 938 3911. 


Ltd. 

2100. 


QUALITY PRODUCTS 


30 Lexton Road, Box Hill,Victoria 
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[| EMONA 1 

ROOM 208/661 GEORGE ST, SYDNEY. 

PHr 212-4815, 211-3038 

FOR PROMPT MAIL 

23- cult 'rprist \s | 

P.0. Box 188, COOGEE. NSW. 2034. 

ORDER SERVICE! 


CALCULATORS 


| DIGITAL MULTIMETERS | 




from TEXAS INSTRUMENTS 

PC100A 

|| B' V ||§L with 
I.B TI-58/59 


Excl. Incl. 

S. Tax S. Tax 
. $32.00 $35.00 

19.00 20.50 

23.00 25.00 

28.00 32.00 

36.00 40 00 

53.00 59.00 

74.00 85 10 


T.I.-57. 

T.I.-58. 

T.I.-59. 

T.I.-5050M. 

Little Professor 
Data Man 

T.l. First watch. 

T.l. Speak and Spell 

T.l Spelling Bee. 

T.l.-Business Analyst. 

T.l.-Business Analyst 11.... 

T.l.-MBA 
T. I. Programmer 
T.l.-MM Money Manager 

PC-100A Printer. 

T.l. 5025 H/held printer. 77.00 

Library Modules for T.I.-58/59 . 31.00 

Blank Mag Cards for T.I.-59. 14.00 

Programming Forms — Pads. 2.20 

TP-30250 (3 rolls of paper. PC100A) 10.00 


81.00 

16.00 

23.00 

20.00 

45.00 

28.00 

33.00 

39.50 

75.00 

53.00 

21.00 


M 


SINCLAIR 
Enterprise 
— Programmable! 


e Real computing power, 
e A comprehensive program 
library: General. Finance, 
Statistics, Mathematics, 
Physics, Engineering and 
Electronics. 

(For more details see Sept. 78 
ETI) 

Excl. 



$69.50 S/Tax $79.95 


THE ULTRASLIM 
NS 108 by National 

Semiconductor. For details see 
Sept. 78 ETI. 

Excl. Incl. d>co r 

S/Tax s/Tax 

$40 $46 


TRADE ENQUIRIES WELCOME 


Sinclair Digital Multimeters 
DM235 



Ollly (plus 15 12 monthn guarantee! 

$130 sales tax) 

FEATURES: 

• 3ft digit resolution e Large, bright, wide angle LED display reading 
to± 1999 e Automatic polarity selection a Industry standard 10M 
ohms input impedance a 0.5 percent of r 


controls with readings always in volts, mA or k ohms, a Selection of 
all functions from a single input terminal pair a Automatic overrange 
indication e Automatic decimal point placement a Operation from 
disposable or rechargeable cells, or from AC adapter/charger 
a Facility for battery condition test. 

Six functions In 26 ranges 

DC Volts — 1 mV to 1000V: AC Volts — 1 mV to 750V; DC 
Current — 1 uAto 1A; AC Current — 1 uA to 1A; 
Resistance— 1 ohm to 20 M ohms; Diode test—0.1 uA to 
1mA; 10M ohms input impedance. 

Reading rata: 2ft per second 

Temperature coefficient: less than 0.05 degrees C of applicable 
accuracy specification. 

Dimensions: 10" x 5.8" x 1.6" (225 x 148 x 40mm) 

Weight: Less than 1ft lbs (640 gms) 

Sockets: Standard 4mm for resilient oluos. ft" .(19mm) soacino 

Power Requirements: Four C' o 
approved AC adaptor or Sinclair 

Supplied Complete with test leads and prods, and 
operator's instruction manual 
Options A/C adaptor/charger units for 
240V; Rechargeable battery pack; Eveready carrying 
case with neck strap and lead stowage 
compartment; 30kV High voltage probe. 




PDM35 
OnlyJHiff $55 

(plus 15 percent S/T.) 

Now everyone can 
afford to own a 
digital multimeter 


_nt. The Sinclair PDM35 changes that. It s got all the 

functions and features you want in a digital multimeter, yet 
they're neatly packaged in a rugged but light pocket-sized 
case, ready to go anywhere. Features: 3ft digit resolution 
reading to plus/minus 1999. Automatic polanty selection. 
10M ohm input impedance. Full multimeter facilities Resolu¬ 
tion of 1 mV and 0.1 nA. Semiconductor junction test facility. 1 
percent of reading accuracy. Genuine pocket format Ranges: 
DC volts; ImV to 1000V. AC volts; IV to 500V. DC current; 


transistor radio battery or 9 volt approved AC adap 

Exclusive Sinclair 
12 month guarantee! 


NEW! NEW! NEW! 


INTRODUCING THE 

SINCLAIR ^ 

DM350 

Introductory price only 

$190 Plus 15 percent S t ... 

guarantee! 

FEATURES: 

The DM350 is a laboratory quality digital multimeter. The 
large LED display has an exceptionally wide viewing angle 
and a variable brightness control. Measures AC volts, DC 
volts, AC current, DC current, resistance and diode volts in 
a total of 34 ranges. Special features include ultra wide 
current handling from luA up to 10 amps, and very high 
input impedance on the 2000mV range (in excess of 
1000 M ohm). The DM350 will operate from low cost dis¬ 
posable cells or from an optional AC adaptor. This adaptor 
also serves as a charger when the rechargeable battery pack 
is fitted Write or phone for further details. 


CORONA — AD7802 

AUTOMATIC TELEPHONE DIALLER 


only $ 325 (incl. sales tax) 

NEW RELEASE: 

BIE Dictating Machines & Transcribers! 


• Gents, Ladies, Solar 
Chronographs, etc. 

• QUARTZ ANALOGUE — 
NEUCHATEL, Swiss made. 

• Check availability of all models 
before ordering. 


NOTE: For all goods; P&P, Int. $3, NSW $2 (up to $50 
value) Int. $4, NSW $3 (up to $100 value). Goods valued 
over $100 delivered by courier — freight paid by receiver. 


I am enclosing cheque i I money order I I 

or debit my Bankcard, Number. 

Signature.. 

Name.... 
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APPLIED TECHNOLOGY ON THE MOVE * * * * 

We have now moved into new, larger premises to enable us to carry a greatly expanded 
range of components for the electronic hobbyist. 

Send $1.00 for your copy of the 1979 Catalogue. 


LOW POWER SCHOTTKY 

TTL 

CMOS 

LINEAR 

VOLTAGE REGULATORS 
OPTO 

INTERFACE 


MICROPROCESSORS 
2650, SC/MP, 6800 Z80, 
EPROMS 
RAMS 
ROMS 
UARTS 


MAGAZINES 

KILOBAUD, BYTE, 
INTERFACE AGE 
DATA BOOKS TO COVER 
EVERYTHING 

PHOTOCOPIES-25* 


TOGGLES. SWITCHES, 
CONNECTORS, POTS. 
TRIMP0TS, RELAYS. 




HARDWARE 

NUTS/BOLTS 
HEATSINKS 
INSTRUMENT CASES 


CERAMIC 
TANTALUM" 
POLYESTER 
ELECTROLYTIC 
(AXIAL & PC MOUNT) 


1 


MICROPROCESSOR CRYSTALS 
LARGE STOCK RANGE 


FROM 1.000 MHZ 
TO 100 MHZ. 


RESISTORS 

DIODES 

TRANSISTORS 

SCR'S 

TRIACS 


QnPkTTQ 

(SOLDER 8. WIRE WRAP). 
EDGE CONNECTORS 
BNC CONNECTORS. 





MAGAZINE PROJECT BOARDS 
RISTON COATED BOARD 
BISHOPS GRAPHICS 
SCOTCHCAL FILM 


J V. 


OPENING SPECIALS 

4001, ED41. 15* 

4011.15* 

74LS00.15* 

7400 . 15* 

BC 547, 548, 549 . 15* 

BC 557, 558, 559 . 15* 

400 mW ZENERS.15* 

IN4004 . 6* 

RED LEDS.15* 


(OFFER EXPIRES FEBRUARY 28 
OR 

WHEN SPECIAL STOCKS DEPLETED) 


NOTE: OUR NEW 1979 CATALOGUE AVA! L.ABLE FEBRUARY INCLUDES EXTENSIVE 
MICROPROCESSOR SECTION AND DA TA SHEETS-SEND $1.00. 


MICROPROCESSOR 2650 


Buying a Microprocessor is easy these days. . . 

But only where you can get back-up service and support. 

Applied Technology pioneered this approach and has helped many into the exciting world of computers 
with the 2650 systems. 

Ask about our program courses, games and program tapes, pilot, basic and our free seminars. . . 
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Gain Control 

Part 2 


To conclude his survey of electronic gain control methods. Tim Orr 
presents us with more circuits which vary from a 1 light bulb compressor 
to a markspace modulated universal filter unit, and a noise gate/expander. 


Basic Limiter Circuit 

Most professional limiter circuits use a FET as the variable gain element. 
Relatively low distortion with a reasonable signal to noise ratio can be 
obtained. A basic limiter circuit is shown this being no different to 
previous circuits except for the variable gain element. 

When a relatively small voltage (20 mV) is applied to the drain 
source of a FET, it acts like a fairly linear resistor. As the gate source 
voltage is varied, this resistor (ROS) also varies. 

In fact the channel resistance RDS is inversely proportional to gate 
source voltage V GS . When V GS is OV, then RDS is at its generally 
minimum resistance (Ron) which can be as low as 5R,but it is generally 
more like 100R. When V G s exceeds the pinch off voltage (Vp or V GS 
off) the channel resistance goes up to several hundred megohms. So a 
junction FET can be used as a voltage controlled resistor, except that 
Ron and V GS (OFF) tend to vary widely from device to device. How¬ 
ever with a bit of perseverance suitable devices can be selected and 
made to work. 

One circuit trick that greatly reduces distortion is shown here. Half 
of the audio signal at the drain of the FET is presented to the gate. This 
is superimposed on top of the control voltage and produces a distortion 
cancelling effect. Distortion levels below 0.1% can be achieved using 
this technique. 



OUTPUT 


INPUT 



Transistor VCA 

A circuit similar in operation to a CA3080 can be constructed with a 
matched pair of transistors and an op amp. Transistors Ql, 2 form a 
differential transistor pair which is used to steer whatever current is 
available between the two collectors, just as in the CA3080. The differ¬ 
ence between the collector currents is equal to the product of the input 
voltage times the current l EE times a constant. This difference is 
extracted by the differential amplifier IC1. The current l EE is controlled 
by D3. As the control voltage goes positive, Q3 robs most of the 
current flowing down the 39k resistor, and hence l EE and the output 
of IC1 decrease. 
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Two Channel Low Level Expander/Noise Gate 

It is often required that a rather noisy signal be cleaned up a bit. This 
is not possible to do continuously, but it is possible to clean up noise 
in what was initially the gaps. The results of this cleaning up process 
can quite often be heard when telephone conversations from "foreign 
correspondents" are broadcast. 

By turning down the signal level in the gaps, (by performing a low 
level expansion) the perceived sound quality improves dramatically. 

The circuit performs just such an expansion. The inputs signal 
passes through the variable gain cell and then appears at the op amp 
output. The gain of the gain cell is controlled by the signal coming 
from IC2. This is a high gain amplifier with diode clamping, so that the 
output swing is limited to about 1VO ptp. Therefore for input signals 
of 10 mV pp to 10 V pp, the output of IC2 remains at about 1 VO ptp 
to 1V2 ptp. 

So, for this range of input voltages the gain of the gain cell remains 
roughly static. Now when the input level drops below 10 mV, the out¬ 
put of IC2 will start to fall and so will the gain of the gain cell. This 
produces a 2:1 downwards expansion curve, which means that the out¬ 
put then gets quieter at a rate faster than the input. To accentuate this 
effect, a bleed resistor can be placed in parallel with Cr. 

The resistor robs some of the current that would have otherwise 
gone to the gain cell and causes the input/output curve to roll off much 
more rapidly at low signal levels. Also, by varying the resistor ratio of 
RZ/RB, the expansion threshold level can be altered. 



Incredibly Simple Compressor 

Not all gain control systems need to be complicated or indeed active. 
One product which I saw advertised was a compressor to help prevent 
loudspeaker/overloads. All it was was a lightbulb in series with the loud¬ 
speaker. When the power exceeds a certain level, the lamp will turn on, 
glow, its resistance increase dramatically and hence a bigger percentage 
of the power output is dissipated in the lamp. A nice, simple solution, 
but I think it would require some experimentation to find the right sort 
of car headlamp bulb! 
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Switched Frequency Low Pass Filter 

In this example the effective resistance is switched by using 4016 gates. 
The filter is a lowpass Butterworth and by turning gates A or B ON or 
OFF the cut off frequency can be altered. This allows the filter control 
to be physically remote or even to be computer controlled. Mark Space 
modulation of A and B would enable continuous control over the cut 
off frequency. 




© © © © 








Four Quadrant Multiplication 

By using a few circuit tricks, the CA3080 can be made to perform 4 
quadrant multiplication. In fact the CA3080 performs 2 quadrant 
multiplication and the trick is to move the axis on the multiplying 
graph. If we ignore the RA resistor chain then we have a 2 quadrant 
multiplier circuit similar to that shown previously. Imagine that V x 
is a 1kHz sine wave. 1 Vptp and V y is a 0V. The output of IC2 is a sine 
wave of fixed amplitude. Now if we connect RA , and adjust the 
balance control, it will be possible to cancel out the output, because 
the signal coming from IC1 is out of phase with that from the RA 
resistor chain. So with V y set at 0 V there is no output for IC2. If V y 
goes + ve, the output of IC1 will become greater than the current via 
the RA chain and the output if IC2 will grow. 

If V y goes—ve the current through the RA chain will exceed that 
from IC1 and the output of IC2 will grow, the phase being opposite to 
that when V y was a sinewave from an oscillator, then this circuit could 
be used to generate ring modulation effects. 

When V x is set at OV there may be some V y breakthrough and this 
can be minimised by adjusting the V y rejection preset. 




iMMcaiwi 


The H11501 is a rugged, compact, portable 
instrument and is virtually immune to failure 
caused by excessive fields or physical 
abuse. It consists of a lightweight instru¬ 
ment package connected to a unique detec¬ 
tion probe by a shielded cable. 

For additional Information 
call or write: 

Reg Geary 
& Associates 

276 Highett Rd, Highett, Vic. 

Phone (03) 553-1935 
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Markspace Modulated Universal Filter 

It is possible to change the gain of an amplifier by effectively altering 
the input resistor. This can be done by markspace modulating a voltage 
controlled switch in series with the resistor. 

When the markspace ratio is low, the switch is 'off' most of the time 
and the effective resistance is large. When the markspace ratio is high 
the switch is 'on' most of the time and the effective resistance 
approaches that of the series resistor. 

Having generated a markspace control waveform, it is possible to gang 
together literally hundreds of voltage controlled switches. This allows 
the control of large numbers of variables simultaneously. 

The circuit consists of a modulated universal filter (ICs 1 to 5) and a 
markspace generator (ICs 6 and 7). 


ICs 7 and 6a to 6c form a triangle/square wave oscillator. IC7 is th( 
integrator whose output ramps up and down between OV and +3V 
IC6a and 6b are fast comparators which detect the end of the inegratoi 
travel and switch the Schmitt trigger IC6c, which in turn controls th« 
integrator. The output frequency of the oscillator is about 20 kHz. 

It is important that the frequency of the oscillator be relatively high 
As a rule of thumb it should be 2% times the highest frequency 
components of the signal you wish to process. The triangle output 
is fed into IC6d's inverting input, the control voltage being fed into 
the non-inverting one. The output of IC6d is the markspace modulation 
which is used to drive the switches ICSa and b. The filter's resonant 
frequency is directly proportional to the markspace ratio of the signal 
that drives the switches and thus is proportional to the control voltage. 
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WELLER SP40D 

240 volt 40 watts 

TAX 

EXEMPT $11.17 

S of 11 


WELLER 8100DK 

Instant heat soldering gun, 

240 volt, 100 watts. 

TAX EXEMPT $22.82 



The BR2 

(1.55 cu. cm (.1 cu. inch)) 
densities for savings in both equipment size and 
cost. These highly sensitive relays with SPDT 
contact arrangements are ingeniously designed 
so as to offer flux-contamination-immunity and 
load handling capabilities of 1A at 24V DC or 
0.5A at 100V AC under a resistive load. The .1" 
grid spacing of terminals makes these relays 
ideally suited for printed circuit board applica¬ 
tions requiring high density mounting and for 
use in audio and wireless communications, of- C - UC „. T1 _ 
fice and vending machines, various control ap- schematic 
plications and automobiles. 

Available Voltages 
BR211A-D00 5 Volt 
BR211A-DOO 6 Volt 
BR211A-D00 9 Volt 
BR211A-D0 12 Volt 
BR211A-D0 24 

WELLER 
WTCPN 



Complete Unit 

$55.35 

All spares & 
accessories available 
from stock. 


I 


RADIO 

PARTS 


COMPREHENSIVE CATALOGUE 

A FULLY ILLUSTRATED REFERENCE BOOK 
WITH MORE THAN 12.000 UNES DESCRIBED IN DETAIL 

THE CATALOGUE PRICE MAILING SERVICE 

Over many years we have developed an effective computerised price service and 
catalogue which has become the reference book for the electronics trade. Order your 
copy now and increase your product knowledge and efficiency. 

For your annual subscription of $20 you will receive:— 

■ 4 ILLUSTRATED CATALOGUE SECTIONS 

■ A NEW HEAVY DUTY, LONG LASTING SILVER POLYPROPYLENE COVER 
FITTED WITH A MAGAZINE HOLDER WITH 6 METAL RODS FOR EASY 
INSERTION OF EACH SECTION AND PRICE LIST. 

■ UP-DATED COMPUTERISED PRICE SERVICES. 

■ MONTHLY SPECIALS LISTS, MANUFACTURERS 
AND THE LATEST INFORMATION ON NEW PROI 

■ CURRENT VALVE AND SEMI CONDUCTOR AVAILABILITY LISTS. 

Prices listed above are current at printing date but are subject to change 
without prior notice. 



I 

I Radio Parts Group, 

I 562 Spencer Street, West Melbourne 329-7888. 

| 1103 Dandenong Road, East Malvern 211-8-122. 

| Please send me... 


RAPARTR-1 
TRANSISTOR TESTER 

Measurement of general 
and high power transistors 
and diodes. Measures ICO 

incl. B tax $29.33 


| I am enclosing cheque Q money oi 

| Or please debit my Bankcard -f Number . 


| Signature: . 
| Address: . , 

I_ 






_ 


_ 
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TASMAN ELECTRONICS 

^ 12 VICTORIA STREET, COBURG 3058 Ph. (03) 354-5062 

Open Mon - Thurs. 9.00 - 5.30pm. Fri. 9am - 9pm. Sat. 9am - 12.00 noon 
Mail orders — please add 70c minimum post and pack. 


-.50 74LS73.... 


.50 74LS151.... 


...75 74LS190. 


.90 74LS195.... 


74LS279 

74LS290. 

74LS365.... 
74LS366 
74LS367.... 


PN3568. 

PN3569 
PN3638. 


.50 74C175... 

.70 74C192... 


7805-12-15-18-24. 


79L05-12-15-18-24 .... 


W02 BRIDGE 
VM48DIL BRIDGE 
• ZENERS 
BZX79 Series 

BZY88 Series 
BZX70 Series 


4.7uf/16V. 

e CERAMIC! 
lpf-0.0047... 


1.20 PCB TYPE 


lOOuf. 

220uf. 

470uf. 


220uf. 

330uf. 

470uf. 

35v 2.2uf ... 


220uf. 

330uf. 

470uf. 


Speaker Wire (Clear).1 

Mic. Cable 1c (Shielded). 

Phone Cable. 4c. i 


.4049.. .55 7494.1.05 • TANTALUMS RELAYS 

4050 55 7495. 92 TAD-35V 12v. 220Ohm Coil 1 

4051 1 20 74100.1.95 O.Muf.15 tacts. 

.0.25 4052 1 20 74107.55 1.5uf.20 12v. 220Ohm Coil 5 

. 28 4053 .1.20 74180.1 12 2 2uf 25 tacts. 

.25 4066.75 74192.1.33 3.3uf.25 Triac, Sc141D. 

Other lines in stock include: Battery chargers and adaptors, instrument cases and boxes, audio and TV leads-plugs-sockets, 
Dmm’s, potentiometers, switches, stylii, transformers, PHILIPS Speakers and System kits, vast range of Records and Cassettes. We 
are also Dealers for AIWA quality HI-FI products. Prices current till February 28. 
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Project 558- 

masthead 

Strobe 

Improve your visibility with this project. 


TO A YACHTSMAN, one of the greatest 
fears of either a long ocean passage or 
negotiating busy coastal waters is being 
hit by another, and probably much 
bigger ship at night. A large fast ship on 
computer steerage could pass over the 
top of a small craft without knowing it. 

Conventional masthead lights are 
barely adequate, being typically 5 to 25 
watts, and almost useless in a storm or 
fog. As the wattage of the light is in¬ 
creased the current drawn from the 
ship's limited battery capacity becomes 
prohibitive. The answer is to use a 
xenon flash tube giving an intense white 
flash about every two seconds. 
Equivalent to many thousands of watts, 
the flash can be seen for large distances, 
even in bad conditions. The average 
power of this beacon is only about 1.5 
watts, similar to a torch bulb. The unit 
can be permanently mounted on the 
mast or kept portable for emergency use. 

Construction 

The assembled pcb together with the 
two storage capacitors are mounted in 
a Horwood Instrument case type 
34/4/D. Styrofoam is used to hold the 
pcb in position to avoid having to drill 
extra holes in the case. The transformer 
used is a commonly available Ferguson 
type PL30/5VA, which mounts direct¬ 
ly onto the pcb. 

The storage capacitors used are 
designed for operation in fluorescent 
lights and are rated at 240 Vac. These 
capacitors which can withstand a high 





SPECIFICATION PROTOTYPE - ETI 558 

Voltage 

11-15 volts 

Light output 

1 watt per sec 

Flash rate 

Approx. 1 every 2 sec 

Supply Current 

80 mA average 
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Masthead Strobe 



dc voltage, are suitable for use in fast 
discharge applications and are available 
in a variety of values from any electrical 
supplier or from Dick Smith Electronics. 

Special attention must be paid to the 
light housing if the unit is to be left out 
in the open in all weathers. We 
purchased an easily available Hilite 
Marine masthead light from a local 
marine shop. 

The tungsten light and its socket 
were removed and the strobe tube to¬ 


gether with its trigger transformer were 
fixed into the base of the fitting with 
Silastic rubber. This light fitting has a 
lens which focusses the light, and a 
rubber 'O' ring which should be covered 
with silicon grease to prevent moisture 
penetration. If the beacon will not be 
left out in all weathers a cheaper 
automotive light fitting could be used. 

To ensure long life from the strobe 
tube we used a 10 watt per sec. tube run 
at only a fraction of its full output. The 



tube we used was a CZT127 available 
together with a trigger transformer from 
Circuit Components, 383 Forest Rd, 
Bexley, NSW. 

Finally the ends of the box and the 
light fitting were fixed into position 
with copious amounts of Silastic rubber 
to prevent moisture penetration. The 
battery lead should be taken out 
through a hole in the bottom of the box 
which also allows drainage if any water 
manages to get in. 


HOW IT WORKS - ETI 558 

The power transistor Ql, together with the 
transformer, Tl, form a oscillator with a 
frequency of about 1kHz. Feedback is 
provided by one half of a centre tapped 
30 volt winding. The output is taken from 
the normal 240 volt primary winding of 
the transformer. The amount of feedback 
and hence the output voltage is set by Rl. 

Output from the transformer is rectified 
by D2 and then charges the storage capac¬ 
itors C2 and C3. The value of Rl should 
be selected to give a peak voltage across 
the storage capacitors of about 350 - 
400 volts. 

As the voltage across the storage 
capacitors builds up the trigger capacitor, 
C5, charges through R2 and the primary 
of the trigger transformer, T2. The timing 
capacitor, C4, is also charged through R2 
and R3 until the voltage across the neon, 
NE1, reaches about 120 volts, when the 
neon fires, dumping the charge from C4 
into the gate of SCR1. This fires SCR1 
which then discharges C5 through the 
primary of the trigger transformer, prod¬ 
ucing a high voltage pulse to initiate the 
discharge of C2,3 through the strobe tube. 

The storage capacitors are then re¬ 
charged and the process repeated for the 
next flash. 
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hi.fi. & 

electronics 

formerly Kitsets 



Just some of the books from the biggest range of radio and electronics 
books in Australia. If the book you require is not listed below, it can be 
ordered from us. 


NEW - NEW - NEW Latest editions of some of the most 
popular books on the subject: 



Everything for the 

electronic 

enthusiast 


We are major stockists of 
the following items: 

Transformers. 

Capacitors (all types). 

Resistors (Va, Vi, 1.5 and 10 watt). 
Zippy boxes. 

Semiconductors (all types). 

Knobs (plastic and aluminium). 

Audio plugs and sockets. 

C.B. plugs and sockets. 

Speakers (Fosters, Philips, Etones). 
Speaker kits complete. 

Hi-Fi. Still some L&G left at great prices. 
Soldering irons. 

Solder. 

Soldersuckers. 

Audio cartridges & replacement styli. 
Multimeters. 

Innerbond. 

Grille cloth. 

Valves. 

Veroboard. 

Ferric chloride. 


silic©iM vaIIev 

distributors 


All this and much more. Why not give 
one of our two stores a ring now. 


BRISBANE DEE WHY 

(07) 52-8391 (02) 982-7500 


293 St. Pauls Terrace 
Fortitude Valley 


657 Pittwater Road 
Dee Why 


ARRL Handbook 1979 Edition (avail, end February early March).$13.95 

RS.GB Handbook (New Edition Volume i $21 85 

R.S G.B. Handbook (New Edition) Volume 2.$18.90 

Reference Data for Radio Engineers (New Edition) (I T T ).$40.50 

Radio Handbook - 20th Edition (William Orr).$26.50 

An Introduction to Microcomputers — Volume 1 — Basic Concepts (Adam Osborne) .$13 50 
6800 Programming for Logic Design (Adam Osborne) $13 50 

8080 Programming for Logic Design (Adam Osborne).$12.55 

Weather Satellite Handbook.$7.80 

VHF Antenna Handbook .$7.80 

The 73 Test Eguipment Library — Volume 1 — Component Testers.$7.80 

The 73 Test Equipment Library — Volume 2 — Audio Frequency Testers $7.80 

The 73 Test Equipment Library — Volume 3 — Radio Frequency Testers.$7.80 

The 73 Test Equipment Library — Volume 4 — 1C Test Equipment.$7.80 

1C OP-AMP Cookbook (Walter C. Jung).$17.80 

TTL Cookbook (Lancaster; .$12.95 

TV Typewriter Cookbook (Lancaster).$14.20 

CMOS Cookbook (Lancaster) 1st Edition 1977 .$15.00 

Active Filter Cookbook (Lancaster).$20.25 

IC Timer Cookbook (Jung).$14 00 

Transistor Specifications Manual — 8th Edition.$9.90 

Transistor Substitution Handbook — New Edn. No. 17.$7.95 

Master Tube Substitution Handbook (Tab Books).$7.00 

Australian Electrical Wiring Theory and Practice (Pethebridge & Williams) $11.45 

Electronic Components and Materials (Philips).$3.95 

American Radio Relay League Publications: 

Hints and Kinks for the Radio Amateur.$7.20 

The Radio Amateur s VHF Manual.$7.20 

A R.R.L Antenna Handbook.$8.80 

Understanding Amateur Radio.$8.80 

The Radio Amateur s License Manual.$6.20 

A Course in Radio Fundamentals.$7.20 

Specialized Communications Techniques for the Radio Amateur.$7.20 

FM & Repeater for the Radio Amateur.$7.20 

Single Sideband for the Radio Amateur.$7.20 

Ham Radio Operating Guide .$7.20 

Electronics Data Book.$7.20 

Solid State Design for the Radio Amateur .$12.80 

Learning to Work with Integrated Circuits.$4.00 

Getting to Know Oscar from the Ground Up.$6.20 

Microcomputers/Microprocessors Books: 

Microcomputers/Microprocessing; Hardware. Software and Application (Hilburn 8 

Julich).$26.50 

Microcomputer Primer (Waite & Pardee).$10.75 

How to Buy and Use Minicomputers and Microcomputers (W Barden, Jr.).$13.50 

How to Program Microcomputers (W. Barden. Jr.).$12.25 

The 8080A Bugbook — Microcomputer Interfacing and Programming (Sams publica¬ 
tion).$14.25 

Beginner's Guide to Microprocessors (Charles M. Gilmore).$7.95 

Getting Acquainted with Microcomputers (Lou Frenzel).$11.95 

Understanding Microcomputers and Small Computer Systems (Scelbi publication) $15.40 
The Scelbi Byte Primer (Ed. Wadsworth & Helmers).$16.80 

Howard W. Sams Publications: 

Etoctrk Gu v 8 'an).$14.80 

Transistor Fundamentals — A Programmed Learning Course — Volume 1 — Basic Semicon¬ 
ductor and Circuit Principles (Robert J. Brite).$7.75 

Transistor Fundamentals — A Programmed Learning Course — Volume 2 — Basic Transistor 

Circuits (Charles A Pike).$7.75 

Transistor Fundamentals — A Programmed Learning Course — Volume 3 — Electronic 

Equipment Circuits (Martin Gersten).$7.75 

Transistor Fundamentals — A programmed Learning Course (Louis Schweitzer 8 Reginald H 
Peniston).$7.75 

Other Titles: 

Color Television Theory (Hutson).$15 40 

Radio Valve and Semiconductor Data — 10th Edition (Compiled by A. Ball).$4.25 

Wind/Solar Energy — For Radio Communications and Low Power Electronic/Electric Applica¬ 
tions (E Noll) .$1130 

Sound System Engineering (Don 8 Carolyn Davis).$26.95 

Servicing with the Oscilloscope — 2nd Edition (Gordon J. King) $12.00 

73 Dipole and Long-wire Antennas (Edward M. Noll).$7.80 

73 Vertical. Beam and Triangle Antennas (Edward M. Noll).$7.50 

World OX Guide — 1st Edihon (Ed. J M. Frost).$9.95 

The Radio Amateur Antenna Handbook (Orr 8 Cowan) .$8.20 

VHF Handbook for Radio Amateurs (Brier 8 Orr).$7.00 

Shortwave Listener s Guide (Charles Woodruff).$6.75 

Making and Repairing Transistor Radios (W. Oliver).$5.40 

The Complete Handbook of Public Address Sound Systems (F. Alton Everest).$11.30 

The Handbook of Telephones and Accessories (John Sunier).$14.00 

Modern Recording Techniques (Robert E. Runstein).$14.25 

Video Tape Recorders (Harry Kybett).$13.50 

Amateur Radio Techniques — 6th Edition (P. Hawker).$9.35 

For mail orders please add: $1.40 Local $1.75 Interstate 

McGILL’S AUTHORISED NEWSAGENCY PTY. LTD. 

187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 

Prices Subject to Alteration 
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Jaycar New Audio Kits and Components 


AUDIO SPECTRUM 
ANALYSER 



Features: 

• Ten octave spaced displays. 

• LED readout in 3 dB steps. 

■ Input sensitivity control. 

e Inbuilt pink noise generator. 

Complete kit includes matched LED’s, polarised plastic display, 
complete metalwork, etc. 

ONLY $142 plus $3 freight. 


485 

GRAPHIC EOUALISER 



e 10 adjustable controls on one octave centre frequencies 
(independent for each channel). 

• Symmetrical mirror image boost and cut of 13 dB at any 
centre frequency. 

• Full spectrum gain control for each channel with a range of 
14 dB gain to 9 dB attenuation. 

• Vertical slide controls give a graphic representation of the 
resulting response curve. 

• 100 percent monolithic active circuitry. Hum, ring and 
saturation free gyrator design. 

a Facility for tape monitoring. 

• Optional standard 19" rack mounting adaptor avaiiaibe. 

COMPLETE KIT $118 P&P$3. 


Please include stamped, addressed 
envelope with all enquiries 


jascar 


PTY PO Boi K39, Haymarket. 

LTD NSW. 2000. 405 Sussex Street, 
Tel: 211-5077. 


TRANSPAC 


A TRADENAME OF THE TRANSIENT GROUP 


Inexpensive prepacked components 


NOW YOU CAN BUY 
PREPACKED ELECTRONIC 
COMPONENTS IN SMALL 
OUANTITY PACKS AND SAVE! * 


PACK PRICING EXAMPLES: 

SI 01 2x7400’s 49c 

SI 04 2x7410’S 49c 

SI 08 2x7421's 56c 

S201 MOxRed led’s $1.95c 

S302 5x2N3638A’s $1.09c 

H101 5x8 pin I.C. sock. $1.05c 


from top 
manufacturers. 


From your local 
stockist oi 
order (45c P. 



TRANSPACS ARE A NEW 
WAY TO BUY FULL SPEC. 
COMPONENTS AT VERY 
REASONABLE PRICES. 
SEMICONDUCTOR PACKS ARE 
SUPPLIED WITH RELEVANT 
DATA AS AN AID TO THE 
CONSTRUCTOR. 


197 Shannon Ave, Geelong West. 3218. Phone: (052) 9-2115 

(Due to delivery costs prices may vary between stockists) 


□ Price list required. 

□ We are interested in becomming TRANSPAC stockists. 
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Project 142 


d[ 

Power Supply 

This new power supply has high current, high voltage capability. 





SPECIFICATION - ETI 142 

Output voltage 

0 - 30V 

Overload indication 


Output current 

0 - 15A 

Warning 

if run continuously in this mode supply may 
shutdown. 

Regulation 

20mV (0- 15A) 

Shutdown 

if transformer gets too hot due to a continuous 
overload the supply will shut down until it has 

Ripple and noise 

Metering 

lOmV 

Maximum output 
(not continuously) 

cooled. 

24 V 15A 

26V 12.5A 

Voltage 

0- 15V, 0 -30V 


28V 11A 

Current 

0- 1.5A, 0-5A.0- 15A 


30V 8A 
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THIS POWER SUPPLY was designed to 
extend the range of dc supplies we have 
published over recent years. It is cap¬ 
able of supplying voltages from zero to 
30 volts and current up to 15 amps. The 
techniques used allow a high power 
output while retaining a small physical 
size. 

Design Features 

Once again, as with all power supply 
designs, there is a choice to be made as 
to the technique of regulation to be 
used. Starting from the most efficient 
we have: 

The switched-mode power supply 
With this system the mains voltage is 
rectified to give 340 volts dc and an 
inverter using an inexpensive ferrite 
transformer gives the low voltage 
required. While regulation against line 
and load changes can be built in, it is 
not suitable where the output voltage 
has to be variable over a large range. 

Switching regulator 

This utilizes a conventional transformer/ 
rectifier but the regulation is done by 
, switching the output at about 20 kHz 
with a variable markspace ratio. The 
output is filtered by an LC network 
with a diode protecting the switching 
transistor. This system is efficient but is 
fairly complex where good regulation is 
needed and some 20 kHz ripple appears 


on the output. 

SCR regulator 

This simply uses two SCRs in the recti¬ 
fier circuit with the phase angle of their 
firing controlling the output voltage. 
This scheme has the disadvantage of 
having a slow response time and normally 
a choke input rectifier/filter is necessary. 

Series regulator 

This is the most common regulator in 
use today and has good response time, 
ripple rejection and regulation. Power 
dissipation however is high when draw¬ 
ing high currents at low voltages on a 
variable output unit. It is usually used 
up to about 100 watts with other 
systems used above this. 

Shunt regulator 

This is normally limited to about 10 
watts, for, while the performance is very 
good, the dissipation is more than the 
maximum output on no load. 

When we originally built the unit we 
intended using an SCR pre-regulator 
followed by a series final regulator. The 
SCR pre-regulator was to give an output 
about 5V above the required output. To 
reduce cost and size we chose not to use 
a choke input filter. While we could 
regulate the output the transformer 
became hot with low (dc) output voltage. 
The reason soon became apparent when 
some maths was done. 

At low voltages a very short SCR 


conduction time is used and as the 
current out times time must equal 
current in times time for the main cap¬ 
acitor the input current can be 5 or 10 
times the dc load current. As heating of 
the transformer is due to the current in 
the windings and not the thru-power it 
got hot. 

We then changed to a switching pre¬ 
regulator with a series final regulator. 
With this design the transformer output 
is rectified and filtered before being 
regulated. This system allows higher 
load currents to be taken at lower out¬ 
put voltages without the necessity of a 
range switch. 

Problems arising from the use of a 
switching regulator are mainly due to 
the high current and fast voltage trans¬ 
ients generating radio frequency inter¬ 
ference (RFI) and voltage transients in 
the output. The R FI problem was solved 
mainly by the use of an earthed shield 
on one side of the pc board and the 
addition of input and output filters. 

Initially we intended to vary the 
mark-space ratio to compensate for the 
100 Hz ripple making it easier on the 
series regulator. However the prototype 
exhibited a tendency to oscillate at 
around 1 kHz due to the delays in the 
output filter; either a more complicated 
control circuit would be needed or we 
should let the series regulator get rid of 
the 50 Hz ripple. We chose the second 
approach. 
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Fig. 1. The circuit diagram of the switching pre-regulator (top) and the series regulator (lower). 
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dc Power Supply 




Owinq to space limitations, it is not possible for us to print the printed circuit patterns or the 
metalwork drawings. However, these are available directly from ETI on receipt o f a large 
stamped self-addressed envelope. Send it to: PSU Drawings, Electronics Today. 15 Boundary 
Street, Rushcutters Bay, NSW 2011. 


Construction 

The two chokes on the ferrite rods can 
be wound according to table 1, and the 
appropriate diagram. Note that the two 
layers are wound in opposite directions 
and that the start and finish of each coil 
occurs on diagonal corners. After wind¬ 
ing the first layer it is best to smear 
epoxy cement over it so that it will stay 
in place. 

The main choke can now be wound 
with four close-wound layers of wire. 
Bring the start and finish out through 
the slots in the bobbin. Smear some 
epoxy over the outer layer to prevent 
movement and, after it has set, break 
the ends of the bobbin off as shown in 
the photograph. This is to enable the 
coil to be fitted through the hole in the 
pc board. Break the ends on the oppos¬ 
ite side to the start/finish. 

In the switching regulator the only 
emitter resistor used with the output 
transistors is a length of pc board track. 

It is necessary to ensure that the two 
transistors used have reasonably close 
base-emitter voltages. A selection can 
be made from the five used in the unit 
by joining the base and collector with a 
lead and passing 2 to 3 amps from-coll- 
ector to emitter (unless a current source 
is available it may be simplest to use a 
12V battery with a 24-32W globe in 
series). The two which have the closest 
base-emitter voltages should be used. 

Begin assembly of the switching pre¬ 
regulator board by mounting the board 
on the heatsink brackets with the tran¬ 
sistors. As the current passes through 
the mounting screws it is recommended 
that 4BA or 4 mm brass screws be used. 
Also, tin the area where the screws con¬ 
tact the board. Some insulating tubing 
should be inserted in the holes to prevent 
the screws touching the sides. Mica 
insulation washers should be used under 
the transistors with silicon grease on 
both sides of each washer and also 
between the two brackets. Before tight¬ 
ening up,temporarily mount the brackets 
onto the heatsink to ensure that the 
mounting surface mates well. Tighten a 
couple of the screws holding the brackets 
onto the board remove the bracket from 
the heatsink, then tighten the rest of the 
screws on the board. As it takes the 
silicon grease some time to spread out it 
is best to re-tighten these screws again 
just before the unit is finally mounted 
on to the heatsink. 

Check that the insulation washers are 
doing their job and solder the base and 
emitter leads of the transistors. The 
diode can also be mounted onto the 
heatsink using mica and insulation, 
around the stud. 

The rest of the components can now 
be mounted with the exception of the 
main choke, L2. Be careful that none 
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WINDING 1 START 




LI, L3 

Choke Winding Data Table 1 

Core 

50mm long, 10mm dia. ferrite rod 

Winding 1 

single layer, close wound, 1.25mm dia. copper 
wire 

Winding 2 

single layer, close wound, 1.25mm dia. copper wire 

Note that the two windings are wound in opposite directions. See diagram. 

L2 

Core 

Philips FX3740/4322 020 52520 (2 required) 

Bobbin 

Philips DT2740/DT2743 

Winding 

48 turns 1.25mm copper wire 

Gap 

5mm 


of the components touch the earth screen 
(with the exception of C2, 3 and Cl 9, 
20 which go to ground). 

Mounting the Core 

Cut two pieces of card or some other 
non-ferrous material, about 10 mm x 10 
mm with a thickness of about 5 mm. 
These are glued onto the outer legs of 
one half of the core of L2. Several 
pieces can be laminated to give the 
required thickness if required. Slide both 
halves of the core into the former and 
bend the leads into such a position that 
the assembly will fit into the holes pro¬ 
vided with no stress on the leads. Lift 
the coil out, clean the insulation off the. 
leads where needed, place some epoxy 
on the side of the cores which contact 
the pc board and refit to the board. 
When the epoxy is set, the leads can be 
cut and soldered. 

The start of the assembly of the series 
regulator board is similar to the first 
board with the exception that there is 
no power diode used. The board can be 
assembled according to the overlay —• 
the only point to watch being that the 5 
watt resistors should be mounted off 
the board by 1 or 2 mm, especially if 
anything but a fibreglass pcb is used 
(the resistors get warm!). 

Start wiring by cutting 17 pieces of 
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hookup wire about Vi meter long, baring 
one end and soldering them into the 
lower row of holes in the series regulator 
board. Add similar wires to the switch¬ 
ing regulator board for the +40V and 
control input connections. To the out¬ 
put pads on this board, add about 200 
mm of wire capable of handling 15A. 

Mark the ends of all these wires with 
the letter on the overlay (a small 
square of paper held on with tape is 
easiest). The two boards can now be 
mounted onto the appropriate heatsinks 
using silicon grease on the contact area. 

Before fitting the pc board to the 
chassis, mount the transformer, rectifier 
DB1, 3 core flex, front panel and front 
panel components. The pcb/heatsink 
assemblies can now also be added. On 
our prototype unit the transformer had 
lugs on the transformer but others will 
have leads. Note that the wiring that 
carries the power must be capable of 
carrying 15 amps or more. 

The front panel can now be wired in 
accordance with fig. 3. Note that C30 
is mounted directly across the output 
terminals on the front panel and similarly 
Cl is mounted on the power switch. 
Insulate the bare connections of the 
power switch with insulation tape to 
prevent accidental contact. 

The thermistor should be soldered 
onto the appropriate leads (C and D), 
initially cutting the leads to about 
5-6 mm long. It should then be 
epoxied onto the side of the coil in the 
power transformer. Use the 'slow dry' 
type of epoxy as this normally works 
better at elevated temperatures. 


Testing and calibration 

With a power supply as big as this one, 
initial power-up is always nerve-wracking 
and sometimes dramatic. If one is avail¬ 
able use a variac to bring up the voltage. 
If a variac is not available set both the 
voltage and current limit adjustments to 
about mid position and switch on. 

The voltmeter should now read about 
15 volts and it should be adjustable using 
the voltage control. Measure the voltage 
between the input and output of the 
series regulator — this should be about 
6 volts. This checks the operation of the 
switching regulator. 

Add a load to the unit to check the 
operation of the series regulator. If it is 
correct the meters can now be calibrated. 
For the low current range (1.5A) it is 
necessary to select R52 to calibrate the 
meter (the value i$ too low for a trim 
potentiometer). 

To set the trim pot for the "warning" 
LED it is necessary to adjust the unit to 
12V output and to load it to 10 amps. 
The potentiometer can now be adjusted 
until the led just lights. 


HOW IT WORKS - ETI 142 


Rectifier 

The 240V AC is transformed to 32 V AC 
by T1 with DB1 rectifying it to give about 
45V DC. On full load this voltage will fall 
to about 35 volts. For the purposes of 
this description we will refer to this as +40 
volts (nominal value). The centre tap of 
the transformer is used to derive a centre 
tap DC voltage, reducing power dissipation 
in some of the electronics. 

Switching pre-regulator 
In this section, IC1 is used to generate a 
supply voltage 12 volts below the positive 
supply rail and this powers IC2. This IC 
has two functions: IC2a and IC2b form a 
triangular wave generator and IC2c and 
IC2d a comparator. The voltage on pins 8 
and 10 of 1C2 is the triangular waveform, 
varying from -3.6V to -6.3V (referred to 
the positive rail) with the rising part taking 
about 50 ps and the falling edge being 
about 4 ps. This gives a frequency slightly 
less than 20 kHz. 

The comparators IC2c and d are 
connected in parallel simply to give add¬ 
itional drive capability. The output stage 
of the 339, for those unfamiliar with it, is 
simply an open-collector NPN transistor 
with the emitter joined to the negative 
supply rail. If the voltage on the control 
input is within 3.6V of the positive supply 
rail, the comparator output will be high 
and so Q1 will be off, Q2 on and Q3 & 4 
on. Transistors Q3 and Q4 are in parallel 
to give additional drive and current sharing 
is helped by emitter resistance made up of 
about 60 mm of copper track on the pc 
board. These transistors should however 
be the same brand and selected to have 
. similar base-emitter voltages. 

If the control voltage is more than 6.3V 
from the supply rail the comparator output 
will be low, turning on Ql. This turns Q2, 
3 and 4 off. The control voltage oscillates 
between -3.6V and -6.3V and so the tran¬ 
sistors will be turned on and off at 20 kHz, 
the mark to space ratio being controlled 
by the control voltage. This effectively 
varies the output voltage. 

The output of Q3, 4 is filtered by L2 
and C15 to give a smooth DC voltage. A 
flyback diode, D2, is necessary and must 
be a fast recovery type to reduce power 
dissipation in the transistors. While the 
choke has an AC voltage across it the 
current is DC with an AC ripple. For this 
reason a substantial air gap is used to pre¬ 
vent the core saturating when the current 
rises to around 15 amps. 

Series Regulator 

The basis of the regulator is the familiar 
723 monolithic regulator IC. The output 
of this IC is buffered by Q9-Q11 giving 
the required 15 ampere capability. 
Normally this 1C cannot regulate to below 
2V because of the limitations of the 
comparator. To get around this problem 
resistor R38 provides some bias current 
such that when the output voltage is zero 
the comparator input (pin 2) is above the 


2V lower limit. Similarly the 
potentiometer which controls the output 
voltage varies not from zero, but from 
about 2 volts up to the reference voltage 
from the IC (pin 4) at 7.15 volts. 

For those not familiar with the IC, it 
compares the voltage at pins 2 (inverting) 
and pin 3 (non-inverting) and adjusts the 
output on pin 6 to compensate. While 
this IC can vary the output voltage to 
within 3 volts of the positive supply rail, 
it does have a maximum supply of 40V. 
With this circuit, on no load the supply 
rises to about 45 volts, too high for the 
IC. To overcome this we have used a two 
transistor regulator (Q7, 8) using the 
reference voltage in the 723 IC to give 
about 35V on pin 8 of the 723. On full 
load the regulator ceases to operate as, 
the ripple on the supply rail drops below 
the 35 volts required. An additional 
isolation diode and storage capacitor are 
used to maintain as high a voltage as 
possible. 

Control of the prereguiator is done by 
Q12 and Q13. The voltage from the 
preregulator and the actual regulated 
output voltage are both divided by 
three; if the differential voltage is greater 
than about 3.6 volts Q12 and Q13 will 
start to conduct. The collector of Q12 
goes to the control input of the 
preregulator card to vary the voltage from 
the preregulator. The action of these 
transistors is to maintain about 5-6V 
differential between the desired output 
voltage and the preregulator output. 

Current limiting is done by measuring 
the voltage across R35-37 using Q6. A 
second transistor Q5 is used to 
compensate for the 0.5-0.6 volt base- 
emitter voltage of Q6 and also to'/ 
compensate for any temperature variations, 
in the base-emitter voltage. 

If the current exceeds the preset value 
Q6 will start to conduct pulling current 
out of pin 9 of the 723 IC. This will 
reduce the output voltage to prevent the 
current rising above the preset limit. 

Current measurement is done simply 
by measuring the voltage across R35- 
37. Three ranges are provided. Voltage 
measurement is done directly across the 
output terminals with two ranges 
provided. 

The supply is capable of delivering high 
currents at high voltages for short periods; 
overload indication is provided by IC3 and 
IC4. The first of these, IC3, measures the 
amplitude of the ripple voltage on the 
main filter capacitors. This effectively 
gives an indication of the current being 
drawn from the transformer. When it 
exceeds a preset level, IC3 changes state, 
lighting up LED1. 

The second indication is given by IC4 
which measures the resistance at a 
thermistor glued onto the transformer. If 
the resistance drops below about 2.2k 
ohms the output of IC4 will go high, 
lighting LED2 and also shutting down the 
output by overriding the current limiting. 
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jg fAw'-T . ONLY $14*95 


OMRON MINI PC MOUNT 
RELAY - DPDT 


Miniature relay specifically 
designed for use on printed 
circuit boards. 12V DC/290 
ohms coil. Precious metal 
contacts for optimum reliab- V 
ility and maximum life. 
INCREDIBLE VALUE 



ONLY $ 3.50 Cat. S-7UJ 

TOP PROJECTS FROM*ETI 
- VOL. 5 . 



Cat. B-3648.$3.< 


ONLY $3.00 


★★★★★★★★★★★★ 


SMOKE DETECTOR 

Protect your own life and others with this 
brand new smoke detector. Fire can 
happen at any time and any where - 
ready. Our detector has dual Cham¬ 
'S for high sensitivity and reliability. A 
LED flashes every 40 seconds to indicate 
power on and the 9V alkaline battery 
Isupplied) lasts for over a year. The alarm 
torn delivers an ear shattering 85 dbA 
for warning of smoke. Remember that a 
smoke detector is far more effective than 
heat detector. Easy installation with 



FANTASTIC 
VALUE 
__ $3 5.00 

★★★★ ★★★★★★★★ ★★■ 

NEW RESISTOR PACK 


FANTASTIC BARGAIN 
Guaranteed over 200 resistors, ait pre¬ 
ferred values within range 1 ohm - 10 
Megs, 1/4 watt - all brand new and fully 
guaranteed. 

At our one off price would cost you over 
$8.00. 

NOW ONLY $ 3.00 Cat. 

THATS LESS THAN 1 .sc EACH! 

LIMITED QUANTITY - HURRY! 


Cat. Q-3014 

A handy calculator for business people, shoppers, 
students etc. An essential tool in today’s modern 
technological society. Does all basic calculations plus 
more e.g. square root, pi, reciprocal, percentage and 
memory. Requires two penlight batteries Cat. S-3003 
@ 15C ea. Has socket for external DC supply. 




UPGRADE YOUR 2650 MINI 
COMPUTER 

Expansion board (See EA Nov. 1978 p70) 
PC Board 78uP9 .. Cat. H-8358 .. $5.60 
8K RAM board (See EA Dec. 1978 p83) 
PC Board 78uP10 .. Cat. H-8359 .. $5.50 
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SCOOP PURCHASE 

Dick has purchased a quantity of the MM5314 
clock chip as used in the 6 digit clock (See EA 
Febuary 1979). This prime spec, device is from 
National Semiconductors and represents fan¬ 
tastic value. 

ONLY.. ..$5.90each .. Cat. Z-6814 


SPECIAL 

NOTICE. 


SAVE $15* 
on tantalum 
capacitors 

You know how useful Taj Tan.olun, Pack Of 


Build your own wale 


WHAT’S NEW? 


w much would a pack of 50 of 
osf used values cost? $20.00? 
ire $0 PRIME SPEC tantalum 


SO 


S475 


■ R-7060 



Check out the 
Super Dick Inflatioi 
Fighting Bargains 
in special insert (Ei 
Feb. 1979). 


A full function digital ale 
ronic watch in KIT form, 
simple to put together i 
couple of minutes. Shota 
day, date, hours, minutt 
seconds. Comes complt 
with batteries and strap. In 
ructions included. 


ONLY 

$12.50 


STOP PRESS! 

Our new DUTY FREE STORE will be open 
in HONG KONG shortly. A new deal for 
Australian travellers: HONG KONG (duty 
free) prices with AUSTRALIAN guarantees! 



SAVE 20% 

Famous 'Weller cord¬ 
less soldering iron 


FANTASTIC 
r O SAVING.... 


It-in light shows the w 


ne spare tip included. 

INCLUDES MAINS CHARGER AND 
SPARE TIP « 12 MONTH GUARANTEE 

RANGE OF SPARE TIPS IN STOCK ! 



82 s * value! 
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1NCREDIBLE SCOOP PURCHASE 

(For Mail Order Customers Only) 


r 




A MUST for all Electronic Enthusiasts 

TOP QUALITY UNIVERSAL TERMINALS 



raf 9 ' 

' mvfmite 

rm 


BOTH AVAILABLE IN RED & BLACK 

WE HAVE PURCHASED THE COMPLETE STOCK FROM 
PLESSEY EXCLUSIVELY FOR OUR MAIL ORDER CUSTOM¬ 
ERS - SO HURRY AS STOCKS WON’T LAST AT THESE PRICES! 

ADD THEM TO YOUR NEXT MAIL ORDER! 


Paper Tape Reader Kit 


WATCH THIS SPACE 



PARTS FOR 
MAGAZINE 
PROJECTS 


ilN CONTROLLER (Sc 


rr INPUT AC-DC VOLTMETER (See Sept EA 


AND FIND OUT WHAT YOU MISSED 
Each month all of our stores feature an out¬ 
standing special which is actually BELOW 
COST! N.B. Specials are strictly while store 
stocks last. Don't miss out! 

LAST MONTH: 

HOW TO HEAR/SPEAK CB IN SHORT 
SHORT FOR ONLY $1.69 - NORMALLY 
$3.00. 




FPT 10Ophotoucosistor . 


SSsKs 


:: 8 «S 6 S 


III 


SAVING $1.3i 


WHAT'S THIS MONTH'S SPECIAL? 
CALL IN AND FIND OUT FOR YOURSELF! 


Many other PC boards for 
current magazine projects 
in stock. 


DICK SMITH ELECTRONICS S 


656 Bridge Road, RICHMOND Ph 42 1614 
BRISBANE 166 Logan Road. BURANDA Ph 391 6233 
ADELAIDE 203 Wright Street. AOELAIOE Ph. 212 1962 




MAILORDERS p o. Box 747, Crows Nest, NSW. 2065. Post and packing extra. 


MAJOR DICK SMITH DEALERS: Listed below are the names and addresses of dealers who stock a large range of our products f 


Brian Bambach Electronics 
Sound Components 
Elektron 2000 
GM Electronics 


Crystal TV Rentals Pty Ltd 66 Crystal St, B 
Lismore Kitromcs Magellan St & E 

Sumner Electronics 95 Mitchell Strf 


Gawler CB Centre I 

Altromcs 

Hocks TV Rentals 


5a The Quadrant, Launceston TAS. Ph 31 70 
123a Bathurst St, Hobart TAS Ph 34-8232 
? 5 Elizabeth St. Mt Gambler SA Ph 256 404 
51 Hillier Road, Evanston SA. Ph 222 149 
105 Stirling St. Perth WA. Ph 328 1599 
87 Hannan St. Kalgoo.be WA. Ph 211 906 

















mm 

mmmm 



Mimimmcs 


NOW AVAILABLE EX STOCK 


AY-1-0212 Top octave generator 250KHz to 1 5MHz 

AY-1-0212A Top octave generator 250KHz to 2.5MHz 

AY-1-1320 Piano keyboard circuit 

AY-1-5050 7-stage frequency divider 

AY-1-5051 4-stage frequency divider 

AY-1-6721/6 6-stage frequency divider 

AY-3-1014A Uart single supply between +5V to + 14V 

AY-3-3550 4% digit multi meter/counter 

AY-3-9400 Dual tone multi frequency generator 

AY-5-1013 Uart 30K baud 

AY-5-1013A Uart 40K baud 

AY-5-2376 ASCII keyboard encoder 

AY-5-3507 3 'h digit DVM 

AY-5-3600 PRO Binary keyboard encoder 

AY-5-4007 4-digit display driver 

AY-5-9100 Push-button telephone dialler 

AY-5-9200 Repertory telephone dialler 

AY-5-9500 CMOS clock generator 

ER 3400 Electrically erasable ROM 

R0-3-2513 Character generator 

Complete piano kit (18 IC’s plus application notes) 

1978 Data catalogue 

1978 Applications handbook 

All prices plus sales tax. 

Data included with each purchase 


$13.00 

$13.00 

$12.20 

$4.10 

$2.90 

$3.70 

$9.30 

$20.45 

$6.25 

$7.35 

$8.45 

$19.00 

$8.00 

$25.35 

$12.50 

$ 12.00 

$15.80 

$2.50 

$42.00 

$12.00 

$68.50 

$5.00 

$5.00 



Adelaide: 42-6655 Melbourne: 598-9207 Perth- 325-5722 

Brisbane: 277-4311 Newcastle: 69-1625 



The Tools, 
from 

Cooper The Toolmaker. 

The Weller WTCPN soldering station is 
temperature controlled and combines high volume 
capability with precision performance. 

The low-voltage TC201 soldering pencil employs the 
exclusive ‘closed’ loop method to control maximum 
temperature and protect the sensitive components. 


The Weller W60D temperature controlled iron is 
a lower cost, portable, general purpose iron to suit all 
requirements - including transistors or printed 
circuit work and electrical connections. 



gasaser ^C ooperGroup gj 
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Project 642 


1BK S-100 RRID 
Card 


This is a project we feel we can be justly proud of — a fully S-100 
compatible 16K RAM card with some very impressive facilities which will 
make it a flexible addition to any S-100 system. 


MOST OF ETI'S microprocessor-related 
projects are compatible with the SI00 
bus. Eventually we shall have a com¬ 
plete line of S100 cards so that readers 
may build up complete and powerful 
systems without having to scrap 'simpler' 
designs. 

The majority of these projects are 
designed and developed by our own 
laboratory. We usually do it this way as 
we then have total control over design 
features and complexity and of course 
component choice. We like to think this 
is one of the major reasons why ETI 
projects are so popular. 

On this occasion we've gone about it 
slightly differently: we'd had a 16K RAM 
under way for some months when we 
heard that Mike Pratt of S M Electronics 
was also working on almost identical 
lines. It seemed pointless to 're-invent 
the wheel' so we examined the feasibility 
of running Mike's design as an ETI pro¬ 
ject. Regular readers will be aware of a 
previously published design from Mike - 
his overwhelmingly popular ETI 318 
digital tacho. 

Here then is the result - we believe 
it's a beauty! 

Projects of this complexity involve 
massive investments in time, effort and 
money; it seems only fair that Mike 
receives some return for his work. So 
Mike is retaining the commercial rights 
to the printed circuit board. Individual 
readers who wish to make their own are 
perfectly free to do so however and may 
obtain the patterns free of charge (see 
below). Ready made boards and all 
components may be obtained directly 
from S M Electronics, 10 Stafford Court, 
Doncaster East, Vic, tel: (03) 842.3950. 

Description 

The board carries up to 32 1K x 4 RAM 
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Project 642 
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f/j. /. The pinouts for the RAM chips. These 
can either be slow or fast, tested or untested 
devices (see text) - they're all pin conpatible. 

chips. The ones supplied in the SM 
Electronics kit are Hitachi devices - 
HM472114P-4. These have an access 
time of 450 ns (typically). It is also 
possible to use the HM472114P-3 which 
is more expensive but has a 300 ns 
access time. Another alternative is the 
pin-compatible Intel 2114 device which 
is cheaper but has the disadvantage of 
not having been 'burnt in' (i.e. run for 
a time) and then tested completely, as 
the Hitachi device has. 

All of the above devices require only 
a single 5 volt supply and the board 
derives this from the 8 volt preregulat¬ 
ed line of the S-100 bus. 

The RAM is split into four 4K blocks, 
each of which can be placed anywhere 
in the 64K memory space of the system 
This is done by connecting each of four 
points on the board (one for each 4K 
block) to one of sixteen possible points 
which correspond to the possible 
positions in the 64K. If the board is not 
fully populated (i.e. if you couldn't 
afford all of the RAM at the one time 
and left one or more 4K blocks of 
sockets empty) then connecting one or 
more of the four 'block select' lines to 
+5V via a pull-up resistor will take care 
of that too. 

The board also carries four 'write 
protect' switches which allow the user 
to create what is effectively ROM by 
preventing the system from writing to a 
particular block or blocks. 

Wait States 

For some systems the memory is slower 
than the processor that when a read or 
write occurs, the processor must be told 
to wait while the memory works. On 
some earlier systems this time delay was 
achieved by using a monostable - this 
entailed 'tweaking' the monostable 
period until the system worked I Instead, 
this board counts a selected number of 
clock cycles (up to 4), giving a fixed and 
predictable delay. 

The card also carries hardware to 
implement the Cromemco 'bank select' 
system of memory management. Basic¬ 
ally, this allows eight blocks up to 64 
Kbytes in size to be enabled or disabled 


by setting the appropriate bit of out¬ 
put port 100Q (40H). A DIP switch on 
the lower right corner of the board 
enables the user to specify which bit of 
the control word the card will respond 
to. This scheme allows a processor with 
a sixteen-bit address bus to access up to 
512 Kbytes with fairly simple software. 

The card can be set to be either 
enabled or disabled on system reset, 
before the memory management soft¬ 
ware has set up the normal memory 
allocation. In most systems, one card 
will be enabled on reset and all others 
will be disabled to avoid bus conten¬ 
tions. 

Phantom Line (Pin 67) 

In some situations, users may want to 
locate a ROM containing say a monitor 
program at an address which conflicts 
with the RAM card. One way to do this 
is simply to remove the RAM card, or at 
least those chips which would conflict, 
but a better solution is offered with this 
card. If ROM must share an address 
with RAM, then the user should arrange 
for the ROM's address decoding logic to 
pull the PHANTOM line of the SI 00 
bus low. This signal is applied to the 
address decoding logic of the RAM card 
and disables it if another device has 
priority. In this way the ROM can be 
made to 'occlude' part of the RAM. 

A link on the board selects this facility. 

Construction 

A complete kit of parts for this project 
is available from its designer, Mike Pratt 
of S.M. Electronics, and we recommend 
its use for ease of construction and 
reliability. (Also its excellent price on 
special offer!) Alternatively, the exper¬ 
ienced constructor who wants to save 
a few bucks can make up his own 
double-sided pcb, but as this will not be 
through-hole plated, the constructor 
will have to identify all points where a 
track goes through the board and insert 
a link, unless there is a component lead 
at that point. We do not recommend 
this for the faint of heart (seriously). 
However, printed circuit patterns will be 
available, on receipt of a large stamped 
self-addressed envelope from ETI642 
Patterns, Electronics Today, 15 
Boundary Street, Rushcutters Bay, NSW. 

Remember also that the use of a non- 
through-hole-plated pcb prevents the 
use of 1C sockets, and especially beware 
of feedthroughs which must go under 
ICs, sockets or the DIP switch. 

Construction should be fairly straight¬ 
forward — the only choice that has to 
be made right at the start is how many 
1C sockets to use. There are three 
possibilities: none at all — this means 
that a dead 1C has to be removed by 


de-soldering; RAM only — to enable 
'swap testing' of these expensive devices 
and also easy replacement should they 
prove defective; all ICs socketed - 1C 
sockets tend to be rather expensive and 
putting sockets on all ICs may not be 
cost-effective. 

All the ICs fit in with pin 1 in the 
top left hand corner, so there shouldn't 
be any problem getting them the right 
way round. The only orientation- 
sensitive components are the LED (the 
flat on the side of the package goes to 
the right) and the tantalum capacitors. 

Any 1C sockets should be soldered 
in first, followed by the resistors and 
capacitors. The switches should be 
fitted next, followed by the regulators 
and heatsinks. At this point, power 
should be applied to the board and the 
outputs of the regulators measured — 
if they are anything other than +5 V, 
you've got a problem, and should check 
the power supply circuitry before 
inserting the ICs. 

If everything checks out, the ICs 
should now be inserted and the options. 
strapped. The board is now complete 
and ready for use. 


Fig.3. The overlay for the double-sided 
board used in the RAM card. Due to the 
size and complexity of the design, we have 
not published the foil patterns. These will 
however be available from us (see text). 


PARTS LIST-ETI 642 

Resistors 

all V4W, 5% 

R1,2. 

. 2k2 

R3. 

. Ik 

R4-R6. 

. 2k2 

R7. 

. Ik 

Capacitors 

C1-C8. 

. 10p 25V tantalum 

C9-C36 . . . . 

. lOn ceramic 

Semiconductors 

IC1-IC32 . . . 

.2114 (see text) 

IC33. 

. 74LSI38 

IC34-IC37 . . 

. 74LS32 

IC38. 

.74LS20 

IC39, 40 ... . 

. 74LS367 

IC41. 

. 74 LSI 0 

IC42. 

. 74LS04 

IC43. 

. 74LS74 

IC44. 

. 74LSI54 

IC45. 

. 74LS175 

IC46. 

.74LS30 

IC47, 48 ... . 

. 74LS04 

IC49-IC51 . . 

. 74LS367 

IC52, 53 ... . 

.74LS05 

IC54-IC57 . . 

. LM340T5 

LED 1. 

. Red LED 

Miscellaneous 
pcb ETI 642 

Four single-pole two-way slide switches 

One eight-pole o 

ne-way DIL switch 

Four heatsinks t 

o suit regulators 
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SPECIU OFFER! 



S M Electronics are offering the 16K SI 00 RAM card featured 
in this issue at a specially low price, to ETI readers. 

The board is fully compatible with all other S100 projects 
which we have published and is well matched to our future 
S100 material - so it's a good idea to invest now in a bargain 
piece of equipment which will be compatible with many 
systems for a long time to come. 

Some of the outstanding features of the S M Electronics kit 
are: 

Fully SI00 compatible — not 'pretend' compatible, as are 
many commercial units today 

Independently addressable 4K blocks for system flexibility 

Each 4K block is write-protectable 

Standard Cromemco bank select 

Selectable wait states for flexibility 

450ns access time (300ns optional) 

Gold plated edge connector 
All holes through-plated 
Fully buffered address and data busses 
Phantom option 

Reliable operation assured by the use of PDBIN strobe 
Low power requirements - 1.2A (typ) 

Kit assembled and sold only in Australia 


The entire kit for a complete 16K S100 RAM board is available 
for $299 (plus 15% sales tax plus $5 registered postage). Other 
optional extras include 32 18-pin sockets (i.e. for the RAM 
chips only) - $13.80 inc. tax, a full set of sockets for every 
DIL chip on the board - $23.00 inc. tax, or faster (300ns) 
memory chips - $36.80 inc. tax. 

If you are seeking exemption from sales tax, please insert 
the tax free prices on the order form (RAM Card kit $299 + 
$5 p & p, 32 sockets $12, full socket set $20) and either 

a) enter a Tax Exemption Number and sign the order or, 

b) attach a company order form giving details of your exemp¬ 
tion claim or c) if you are a full-time student, attach the 
appropriate certificate, signed by your tutor. 

NOTE: This offer is made by S M Electronics and ETI is 
acting as a clearing house for orders only. Cheques should be 
made payable to 'RAM Card Offer' and sent, together with the 
order form or a copy thereof, to 'RAM Card Offer', Electronics 
Today International, 15 Boundary Street, Rushcutters Bay, 
NSW 2011. We will then process the orders and send them on 
to the sponsor who will send out the goods by registered mail. 
Please allow four weeks for delivery — there could be a longer 
delay if you have ordered 300 ns memories. The offer closes 
on Friday, 20 April 1979 and isopen to Australian readers only. 


Electronics Today International, 15 Boundary Street, Rushcutters Bay, NSW 2011. 
Please make cheques/money orders payable to 'RAM Card Offer'. Offer closes 20 April 1979. 

Name: . 

Address: . 

..Postcode. 


Please supply (state quantities): 

.RAM Card kits at $348.85 inc tax and registered p & p 

.300 ns memory option, add $36.80 inc tax each. 

.Sets of 32 sockets at $13.80 inc tax each . 


.Full socket sets at $23.00 inc tax each 

TOTAL: . 


I Wish to claim sales tax exemption. My Sales Tax Number is 
Signature: .. 
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A FULL RANGE OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS 
FOR PUBLIC ADDRESS, STUDIO AND HI-FI IS ALSO AVAILABLE 


NEW ZEALAND READERS 

THE ELECTRONICS CENTRE — NOW OPEN — 179 HOBSON ST, AUCKLAND 
The one^ton comnonents sho p 


RESISTORS 

REGULATORS 

SWITCHES 

CASES & CABINETS 

CAPACITORS 

ROMS 

POTENTIOMETERS 

CABLE & WIRE 

DIODES 

RAMS 

POWER SUPPLIES 

SPEAKERS 

TRANSISTORS 

CMOS 

LEDS 

7 SEGMENT DISPLAYS 

AERIALS 

MULTIMETERS 

KNOBS 

TRANSFORMERS 

TTL 

CLOCK MODULES 

SOLERING IRONS 

WIRE WRAP TOOLS 

LINEAR 


1C SOCKETS 

PLUS — too many to list — all devices by NATIONAL TEXAS, 

FAIRCHILD. 


TV GAMES — Teletennis with Gl AY-3-8550 plus joysticks. 

Tank Battle with Gl AY-3-8710. 

Chips available, AY-3-8500, AY-3-8550, AY-3-8710 e 
PLUS A HUGE RANGE OF KITS. 


MUSICOLOUR — Colour Organ 
— let there be light in your music. 

RADAR DETECTORS 
Super Orbit, built-up and kitsets. 


Send for our FREE PRICE LIST (please include SAE) 
or our ORBIT CATALOGUE — only $2.00. 

To: ORBIT ELECTRONICS LTD., PO Box 7176, Wellesley Street, AUCKLAND, 1. 
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Centaur industries 

THE S100 SPECIALISTS 

PO Box 37243, Winnellie, N.T. 5789. 

29 Meigs Cr, Stuart Park. Tel (089) 81-2505. 


SEATTLE COMPUTER PRODUCTS, INC. 


S-100 static RAM. Top quality assembled and tested boards 
backed by a full year's warranty — will work in any known 
S-100 system: no clocks, no refresh, no problems with 
DMA peripherals, no "hidden gotchas’’ 1 

16k-250 ns.$439 8k-450 ns.249 

16k-450 ns.399 4k expansion kit (450 ns).83 

8k-250 ns.279 4k expansion kit 450 ns).93 

GUARANTEED FOR ONE FULL YEAR 

S.D. SYSTEMS 

Top quality S-100 kits at unbeatable prices (also available assembled and tested) 
All boards feature sockets for all ICs, and first quality plated-through PCBs. 


Z80 

STARTER 

KIT 



The ideal choice for the beginner, this is a complete Z80 
system on a board. Includes 1 k static RAM with sockets for another Ik, powerful 2k 
ZBUG monitor, extra PROM socket PLUS on-board PROM programmer. There's 
also a Kansas City standard cassette interface, hex keyboard and six digit display, 
twelve command keys, four counter/timer channels, two eight-bit parallel I/O ports, 
and room for you to expand: a generous 2V x 8" wire-wrap area for custom 
circuitry AND S-100 INTERFACE WITH POSITIONS FOR TWO S-100 EDGE CONNEC¬ 
TORS ON BOARD. 

Comprehensive documentation including full operating and programming guides. 
Power requirements: +5v at 1A, +25v at 30 ma. (for PROM programming). 

ALL THESE FEATURES FOR ONLY.$249 

assembled and tested $399 

SBC-100 SINGLE BOARD COMPUTER — much more than just a CPU board, it 
combines the Z80 CPU with Ik RAM, four PROM sockets for 4k or 8k of ROM 
storage, fully programmable synchronous/asynchronous serial I/O (RS232 or 20 
ma. current loop), parallel input and output ports, 4 counter/timer channels and 4 
vectored interrupts. 

Replaces 3 or 4 boards in many systems! 

PRICES REDUCED: KIT. .$239 

assembled and tested $369 

VERSAFLOPPY FLOPPY DISC CONTROLLER — Controls both 8" standard and 5” 
minifloppies. Directly controls Shugart SA-400, SA-800: Persci 70 and 277; MFE 
700/750 and CDC 9404/9406. Listings of control software are included in the price. 
THE BEST VALUE IN FLOPPY DISC CONTROLLERS.$159 

assembled and tested 239 

SHUGART FLOPPY DISC DRIVES 

SA-400 5” minifloppy.$379 SA-400 cable.35 

SA-800 8" std floppy.575 SA-800 cable.39 

SOFTWARE 

CP/M disc operating system — the industry standard, complete with 8080/Z80 
assembler and BASIC-E plus editor and utilities, on 5" or 8" floppy disc ...$125 

Versafloppy control on 2758.50 

SO. Monitor on 2716. ? 5 

Z80 Disc based assembler ZO 

LOW COST CASSETTE INTERFACE 

Kansas City 2400/1200 Hz, 300 Baud. Comes partly assembled with oscillator and 
phase locked loop pre-tuned for trouble-free assembly. Mates with either 22 pin 
edge connector of 8 pin Molex connector.$19.95 

NEW RELEASES: 

VDB-8024 VIDEO DISPLAY BOARD — Full 80 x 24 character display, complete 
cursor control, forward and reverse scroll, blinking, underline, reverse and field 
protect. 

Controlled by a dedicated on-board Z80, it includes keyboard power and signal 
interface, plus both composite and separate video and sync. 

KIT PRICE.$319 

assembled and tested $369 

S-100 EDGE CONNECTORS — Imsai type, gold plated to suit Starter Kit and our 
motherboards.$6.00 


Z80B CPU BOARD ... 

EXPANDOPROM BOARD — Takes'’either"2708 or"27l’6 EPROMS for up to 32k. 
Comes complete with all support chips and sockets etc. (EPROMS not included). KIT 
PRICE.$99 

assembled and tested 189 

EXPANDORAM — High density dynamic RAM, compatible with SD Systems Z80 
CPU boards and the Versafloppy controller. Designed to work with 8080 and 8085 
CPUs as well, these boards come in 32k and 64k models, which can be purchased 
partly populated for later expansion if needed. 

32k model (uses 4115 RAM) 64k model (uses 4116 RAM) 


Size 


$199 


A&T 

$379 


Size 


Kit 

$499 


AST 

$595 


MEMTECH CO. 

MEMTECH ARITHMETIC PROCESSOR INTERFACE 

This unique product brings the number crunching power of the fabulous AM9511 
arithmetic processing chip to the S-100 computer user. Full 32 bit floating point 
multiply in as little as 42 us —and afull complement of transcendental functions, all 
far faster than software routines. 

Also available is BASIC-M, a modified BASIC-E on CP/M compatible diskette 
which takes full advantage of the APU performance. 

APU interlace (without 9511 chip) $159 

assembled and tested$179 

APU interface with 2 MHz 9511 ..$385 

assembled and tested $399 

APU with 4 MHz 9511.$485 

assembled and tested $499 

BASIC-M on 8" CP/M format 
floppy disc.$29 

Available soon: modified versions ol CP/M compatible FORTRAN and PASCAL 


CENTAUR INDUSTRIES 

CENTAUR S-100 POWER SUPPLY 

Professional quality power supply with rugged, generously rated transformer, top 
grade filter capacitors (theones NASA use!), fully fused, transient protected, AC line 
filter — gives*8v at 22A, ±16v at 3A, AND* 28v at 3A for floppy discs and/or PROM 
programming supplies.$349 

(Power supplies shipped freight collect) 

STRUCTURED SYSTEMS GROUP — Quality business-oriented software designed 
for use under the CP/M operating system. 

CBASIC — Runs on any 8080 or Z80 system with 20k or more and CP/M. 
Powerful disc access features — random and sequential-files including variable 
length records. Enhanced control structures (WHILE . . . WEND, optional ELSE 
clause and STATEMENT LIST improvements to the IF statement), source library 
facility, machine language routine linkage, powerful PRINT USING, 14 BCD digit 
arithmetic for accurate financial calculations, and many more powerful features 
make this the BASIC for business applications. CBASIC is a compiler, So,your 
programs run faster, use less memory, and are much more secure against software 
piracy 

ON 8” CP/M FORMAT DISKETTE WITH USER MANUAL.$99.95 

QSORT — Runs on any CP/M system. A full disc sort/merge package — easy to 
use and very flexible 

ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL.$95 

NAD —A complete name and address database system with a number of powerful 
user options. Requires CP/M, 32k and a 132 column printer—it can select records 
on any field including a user-definable field — print mailing labels—many powerful 
uses can be easily programmed. 

ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL.$79 

WAMECO, INC: QMB-12 S-100 MOTHERBOARD — 13 slot motherboard com¬ 
plete with all parts and connectors. Features extensive ground plane and termination 
of all signal lines, I/O area with 3 regulated voltages. 

KIT PRICE.$125 

assembled and tested $145 

Add 15 percent sales tax where applicable — we pay postage on pre-paid orders — 
orders accepted pre-paid or COD. Dealer enquiries invited. 
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Project 557 


Reaction 

Timer 

Check your reflexes with this simple project. 


AT OUR LAST Synergistic Beer Drinking 
night, one of our readers brought along 
a reaction timer to prove that reactions 
do slow downduring one of these nights! 
We were impressed with the timer and 
decided to publish it as a project. 

While we have published reaction 
timers before, the feature which made 
this unit unique is that it gives a random 
time interval between tests. This prevents 
anticipation causing a shorter than actual 
reaction time. As the prototype was 
built on veroboard and used 9 TTL pack¬ 
ages plus two of the nice (and expensive) 
HP displays (which have the decoder on 
board), we decided that at least one pc 
board was required. 

On looking at the logic involved, we 
saw it could be simplified without any 
change in operation and with the use of 
CMOS the power supply is less critical 
than with TTL. 

Operation 

If the unit has not been used for more 
than 30 seconds the display will blank. 
Pressing the button and releasing it will 
initiate operation. When the display 
comes on again it will start counting from 
zero until the button is pressed. It should 
be held depressed while the time (in 
hundredths of seconds) is read. Releas¬ 
ing the button blanks the display for a 
random time before it comes on again, 
counting from zero for a second test. If 
the button is not pressed the display will 
blank after about 30 seconds to conserve 
power - no on/off switch is required. 

Construction 

We will describe only the electrical side 
of the project, leaving the mechanical 
side to the individual constructor. 




SPECIFICATION-ETI 557 

Reaction time 

0 to 0.99 seconds 

Delay between tests 

% to 10 seconds (random) 

Power requirements 

4 to 12 volts dc 


@ 50 mA (display on) 


@ 1.9 mA (display off) 
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Project 557 



Assemble the pc board with the aid 
of the overlay in fig. 1. Start assembly 
with the resistors, diodes and the four 
links. The 555 1C should now be fitted 
and soldered, followed by the other ICs. 
These are all CMOS and their pins should 
not be handled more than is necessary. 
As an added precaution, solder the 
power rails first (pins 7 and 14 on ICs 
8 and 16) using an earthed soldering 
iron. The rest of the components can 
now be assembled. 


Fig. 1. Component overlay of the reaction 
tester. 


PARTS LIST -ETI 557 

Resistors 

all 'A W, 5% 

R1. 

. Ik 

R2. 

,330k 

R3. 

. 4M7 

R4-R17. . . . 

. Ik 

R18. 

. 1M 

R19. 

. 10k 

R20. 

. 1M 

Potentiometers 

RV1. 

. 500k trim 

Capacitors 

Cl. 

. . 22n Greencap 

C2. 

. . 33 n 16V tantalum 

C3. 

. . Ip 16V tantalum 

C4. 

. . 33/u 16V tantalum 

Semiconductors 

IC1. 

. 555 or 7555 

IC2, 3. 

4511 

IC4. 

.4513 

IC5. 

.4001 

IC6. 

.4013 

D1-D3. 

1N914 

Display 1,2. 

. SEL521 

Miscellaneous 

pc board ETI 557 

push-button 

6V battery 















































The unit is basically an oscillator, IC1, 
clocking two decade counters (i.e. -f 100), 
with their outputs being decoded by IC2 
and IC3 and displayed on the LED displays. 
Control of the oscillator and displays is 
done by IC5 and IC6. 

When the push-button is activated, 1C6 
is reset so that pin 13 is “0” and pin 12 is 
“1”. Also, a “1” is applied to the latches 
in the decoders (IC2, 3) so that the number 
presented to the decoders at that instant 
is stored. It also applies a “1” to pin 12 
of IC5/3, forcing its output low. As there 
is a “0” on pin 13 of IC6, the diode D3 
brings the voltage on pin 8 of IC5/4 low. 
Two “lows” on these gates (NOR) make 
the output go high. As the output of this 
gate controls blanking (“0” = dark), the 
display will be on. 

The push-button also (yes, it does a lot) 


HOW IT WORKS -ETI 557 

causes the 555 oscillator to run at about 
50 kHz. The oscillator clocks the counter 
ICs - they are completely cycled 500 times 
per second. 

When the button is released, the oscill¬ 
ator frequency drops to about 10 Hz. The 
display blanks as IC5/3 now has both zeros 
on its input, a “1” on its output and hence 
a “0” on the output of IC5/4. The latches 
in the decoder ICs also open, although 
counting cannot be seen as the display is 
blanked. 

After about Vi sec the voltage on the 
reset input of IC13 (pin 10) falls below 
the threshold level, allowing it to be toggled 
by the clock input (pin 11). As when the 
push-button was released, the counters 
(IC4) could have started at any count, the 
time until the voltage on pin 14 of IC4 goes 
low is random. The delay on the reset line 


going low is to prevent IC6 from being 
toggled too soon. 

When IC6 is toggled (after 'A sec to 10 
sec), pin 13 goes high and pin 12 low. 
1C5/1 now has two lows on its input, giving 
a “1” on its output. This raises the oscill¬ 
ator frequency to 100 Hz. The “1” now 
on pin 13 of IC5/3 gives a “0” on pin 9 of 
IC5/4 and a “1” on pin 10. This brings 
the display back on. As IC6 can only be 
toggled on the overflow of IC4, the display 
comes on at the zero count. 

The display continues counting up at 
100 Hz until the button is pressed, freezing 
the display to indicate reaction time. The 
whole thing is then repeated. 

If the button is not pressed for more 
than 30 sec the voltage on pin 8 of IC5/4 
will go above the high threshold, forcing 
the output low and thus blanking the 
display. 
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COMPUTER MAIN FRAME 

SIOO or 6800 $166.00 

• 11 slot backplane with ground plane, fully card guided. 

• Rack mount or bench top mount. 

• 8V at 10 amp, +16V & — 16V at 1 amp power supply, requires regulators for 
use with 6800. 

• Anodised aluminium (black) with all holes punched. 

• Muffin fan and key operated power switch. 

• 17" wide x 12" deep x 10" high. 

• Will suit 6800 D2 kit in 6800 version. 

• Basic frame kit — 5 sockets, backplane, all metal work, all card guides, 
screws etc. 

• Power supply kit—transformer, filter, capacitors, bridge rectifiers, etc, all to 
suit holes punched. 

• Accessory kit — fan, key switch, cable, lugs, nuts, screws, grommets etc. 

BASIC FRAME KIT—Rack mount $166.00, Bench top mount $187.00. POWER 
SUPPLY KIT — $79.00, ACCESSORY KIT — $46.00. 

Main frame kits are tax free prices, add IS percent If applicable. Delivery is 
FOB overnight transport. 

EPROM ERASERS 

• Model LEE/T 40 PROM capacity with timer & safety switch, $104.34. 

• Model LEE as above without timer, $93.75. 

• Model MEE/T 9 PROM capacity with timer & safety switch, $83.47. 

• Model MEE as above without timer, $73.90. 

All Erasers $3.00 P&P. 



S100 1/0 PORT BOARD smVlectronics 

• 9 programmable parallel ports (8255). 

• 1 programmable serial port (8251) selectable as 20 mA current loop for TTY, RS232 or 5V TTL 

• Xtal controlled baud rate generator from 75 to 9600 baud. 


S100 PRODUCTS 

• SIOO 16K EPROM Board Kit, switched 8K boundaries, 1-4 wait cycles, low 
power Schottky chips, sockets on all chips, plated through holes, solder 
mask: $15.00. 

• S100 Wire Wrap with 81LS95 buffer patterns, F/glass board: $24.50. 

• S100 Extender Board with socket & labled test points: $24.50. 

• S100 Mother Board, 8 slot double sided 7" x 7": $24.50. 

• S100 Mother Board, 11 slot 8" x 12" double sided: $36.00. 

• S100 Sockets, gold plated, w/w: $8.50. 

• Number Cruncher Kit, uses MM57109 data and software: $56.00. 

• Front panel Display, address and data bus in hex and binary, status LEDS, 2 
port displays 10” x 8”: $95.00 — Above S100 products include tax. 

• S100 16K RAM Board, 2114's, 4K addressing, write protect, wait states, 
plated through holes, solder mask, bank select: assembled & tested $346 
plus tax. 


• Fully decoded addressing for ports via Dil switches. 

• Sockets supplied for main chips (5). 

• 3 * 36 way and 1 x 10 way flat cable sockets. 

• Plated through holes with solder resist mask. 

• Fibreglass board with gold plated edge connector. 

• Fully buffered with LS chips. 

KIT PRICE $164 plus 15 percent S/T. 
_ ALL PRODUCTS MADE IN AUSTRALIA 

ri ELECTRONICS MELBOURNE 


077 


10 Stafford Crt., Doncaster East. Victoria, 3109. 

Box 19, Doncaster East. 3109. Ph (03) 842-3950. 

Built & tested prices and tax free prices on application. 
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introducing 
Vector Mt 


Designed to interface directly with the VECTOR MZ microcomputer. Extended 
video/input output system in PROM. Optional 24 x 80 display. 

• 16 x 64 display • Cursor motion 

• 7 x 9 matrix • X/Y addressing 

• U/L case • Print control sequences in BASIC. 

• Reverse video • Block graphics (48 x 128) 

• Paging & Scrolling • A totally integrated video system 

• H/V line graphics • $1275 plus Sales Tax and interface cable 


MICROCOMPUTER DIVISION 
A.J.&J.W. DICKER PTY LTD. 

tzO* C3APHC me. 24 Woodfied Bvda, Caringbah 2229 
Australian Distributor 
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The Heathkit H8 system from Warburton Franki. 


Computer Show 

We report on the extremely successful show held at Box Hill Town Hall 
in December. 


ONE OF THE BIG 'personal computing 
phenomena' in the US is the home or 
personal computer show, which lets 
hobbyists and members of the public 
see and play with the latest hardware. 
While these have been running in the 
States for a couple of years now, they 
have only recently started in Australia. 
Over the weekend of 9th and 10th 
December last year. Box Hill Town Hall 
was the venue for Melbourne's first 
computer show, organised by Australian 
Seminar Services. 

A large number of Australian 
importers, distributors and manu¬ 
facturers of micro gear were there, along 
with some 'fringe' organisations like 
Box Hill Technical College and of 
course ourselves! 

SM Electronics 

Lgls of S-100 units including a number- 
cruncher board. 

Pennywise Peripherals 
Prototyping kits and peripherals for 
Motorola and Intel devices, as well as 
cards to expand your D2. 

AJF Systems & Components 

PeCos, a 6502-based learning/ 

development system. 

Sontron Instruments/Byte Shop 
Almost everything. 

ASP Microcomputers 

ASP System One is 8080-based. Also 

featured was a Selectric conversion kit. 


Futuretronics 

Micro-based games, including the 
excellent Atari system. 

Abacus Computer Store 

M100 Z-80 BASIC system from Sord. 

Rod Irving Electronics 

Small business system with Z-80 and 

disk, also including spooled printer 

software! 

Strand Electric 

Exorciser plus add-ons from this rather 
diverse company. 

Dick Smith Electronics 
Has introduced the Exidy Sorcerer - 
more of this in ETI at a later date, 
perhaps? 

Delta Scientific Products 
Wide range of Tl calculators. 

RML Computers 

Research Machines 380Z with Z-80. 
Computerland Australia 
Apple II. 

South West Electronics 

MSI 6800-based system with disk. 

Box Hill Technical College 

Courses in electronics, microprocessors 

and programming. 

Honeywell 

Industrial computer components. 

The Dindima Group 

Altos Sun series of Z-80 computers 
with disks. 

AJ & J W Dicker 

Vector MZ Z-80 S-100 system with 
disks. 


Tandy International 
TRS-80 with level II and software. 
Warburton Franki Industries (Melbourne) 
Heathkit range of educational micro¬ 
processor products. 

Informative Systems 

Large range of business systems and 

S-100 cards and low price Tandy 

add-ons. 

Last, but not least, ETI was there. 
We were accompanied to Melbourne 
by Rod Whitworth of Automation 
Statham who displayed a Sol System 
IV with four floppy disks. Also on the 
stand we had the prototype of an SI 00 
card cage from Acoustic Electronic 
Developments of Sydney — we will 
have more on this in a later issue. 
Naturally, we had a selection of ETI 
projects on the stand; the ETI 640 
VDU and 641 printer, 635 power 
supply, and the 650 STAC timer. The 
hit of the stand (maybe even the show) 
was the ETI 639 SC/MP-based door¬ 
bell - it seemed that every kid (regard¬ 
less of age) in the place was pushing 
the buttons, and of course this attracted 
more people. 

To all the ETI readers who asked us 
questions on the stand - it was good to 
talk to you! We're only sorry we didn't 
have more time to discuss our projects 
and plans with you, but by Sunday 
afternoon we were getting hoarse 
anyway I 
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Dick Smith displayed the Exidy Sorcerer. 


Rod Whitworth expounds upon the Sol System IV. 


The Vector MZ system was displayed by A J & J W Dicker. 


Strand Electronics displayed a range of 6800 gear. 
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SEMCON 


MICROCOMPUTERS 
PTY. LTD. 


VIDEO INTERFACE CRT-01 

PRICE 

$285 

PLUS TAX 

This powerful unit has been 
designed to efficiently in¬ 
terface the memory of 
Motorola compatible sys 
terns directly to a CRT dis¬ 
play. It is software driven 
and with appropriate prog¬ 
ram can be made to emu- 
late the majority of func¬ 
tions of currently available 
. intelligent terminals. 

• No page buffer—the card has a line buffer that Is continuously refreshed from 
processor memory on a DMA basis; a) Phase 2 when CPU VMA is low, or, b) 
Phase one. This is completely transparent to the processor resulting in a 
flicker free display without halting or slowing processor, 
e Displays up to 32x2k pages simply by changing contents of 8 bit page 

t Hardware scrolling controlled by scroll register, 
e Displays full 128 ASCII character set. (Control characters optional), 
e Inverse video (may be mixed with normal video), 
e Coarse graphics. 

e Link programmable character/line (48, 64, 80). 
e Link programmable lines/page (20, 22, 24). 
t Additional line at bottom of page for status information — uneffected by 
scrolling. 

e Dot rate controlled by phase locked loop — automatically adjusts to different 
formats. 


32K STATIC RAM CARD features: 


Low price! 

$ 569 k» 



16K $359 $389 
24K $469 $499 
32K $569 $599 


t 4 x 8K Blocks, each DIP switch selectable, each block 
can be write protected. 
eLow power 2114 (IK x 4). 
t 300 nS access. 

• Motorola Bus compatible. 

• Fully buffered. 

• Ground & +5 Rails in grid network for improved 
performance. 


RAMS: 


Texas 4K x 1 300nS $7.50 
2114L IK x 4 300nS $7.50 
Quantity pricing on request. 


CARD CAGE/BACKPLANE: 

• Designed for Motorola Cards 

• Anodised Aluminium chassis 

• Sturdy Construction 

• Tin Plated Backplane 

• Accomodates 8 cards 

$ 74.00 

EDGE CONNECTORS — 

43 x 2 x 0.156' $8.50 each 
Eight for $59.00 SI 00 Connectors $8.50 

8K/16K EPROM MODULE $135| mi3 jffi 6t12 ,tt 

8K STATIC RAM 350 n.s. Kit now only $199 

Built $250. 


Please add 15 percent SIT to all prices 
SHOWROOM: 1 Chilvers Rd, Thornlelgh, NSW. 2120. 

MAIL ORDER: PO Box 61, Pennant Hills. NSW. 2120. 

PHONE: 848-0800. Add 15 percent S/T. P&P $1.50. Goods valued over $100 will 
be sent by courier, standard charges for freight and insurance, Syd. metro — 
$2.50, NSW country and interstate — $7.00 
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A. 


APPLIED TECHNOLOGY - MICROPROCESSORS 

Getting into microprocessors need not cost you an arm and a leg! At Applied Technology we 
have adopted the approach of using self contained kits as fundamental building blocks. Using this 
approach, complete with an extensive warranty and technical support we have introduced many 
beginners and professionals to the exciting world of microprocessors. 




>- 


KB04 KEYBOARD 

COMPLETE KIT INCLUDING KEY 
TOPS, MECHANISMS, SUPPORT 
BRACKET, PCB.$59.50 

MATCHING NUMBER PAD, CURSOR 
CONTROL & SPARE MECHANISMS 
AVAILABLE. 


4 


keyboard 

ENCODER/BARE (EA 18UT4] 

IDEAL FOR THE EA VDU THIS 
KIT INCLUDES , ENCODER CHIP 
AND UART WITH FULL ASSEMBLY 
DETAILS.$32.50 


EA 2650 STARTERS KIT 

COMPLETE PCB KIT, 1 K RAM 
INCLUDING ALL DOCUMENTA¬ 
TION AND SAMPLE PROGRAMS 
TO RUN.$59.50 

KT 9500 SIGNETICS 
2650 KIT 

FULLY BUFFERED 2650 WITH 2 I/O 
PORTS AND 512 BYTES RAM ON A 
TOP QUALITY PLATED THROUGH 

PCB .$115.00 

CAN BE RE ADI L Y EXPANDED 
(ASK FOR DETAILS) 


r. 


0G640 SOFTWARE 
CONTROLLED VDO 


AS DESCRIBED IN ETI THE 640 IS 
IDEAL FOR ADVANCED SYSTEMS 
FEATURES 64 CHAR X 16 LINES, 
UPPER/LOWER CASE & GRAPHICS. 
S100 COMPATIBLE A MOST 
PROFESSIONAL UNIT COMPLETE 
WITH 54 PAGE MANUAL AND 
SOFTWARE .$149.50 


LOW COST EA VDU 


VIDEO MODULATOR 


>- 


HEAVY DOTY 

POWER SUPPLY 

THE EPS 100 IS A MODULAR POWER 
SUPPLY IDEAL FOR ALL MICRO¬ 
PROCESSORS. OUTPUT IS: +5V 10A 
±12V 1A REGULATED AND +8V. 

+16V UNREGULATED. KIT IN¬ 
CLUDES "C" CORE TRANSFORMER, 
HEATSINK, PCB, ALL COMPONENTS 

AND INSTRUCTIONS .$55.00 

Post Only-Post & Pack.$ 5.00 


CASSETTE INTERFACE 
(SECI) 

THE S.E.C.I. IS AN IDEAL INTER¬ 
FACE TO ENABLE A MICROPRO¬ 
CESSOR TO USE BULK MEMORY 
ON A CASSETTE. S.E.C.I. IS PART 
ASSEMBLED WITH A TEST TAPE 
AND FULL INSTRUCTIONS. NO CRO 
NEEDED FOR ALIGNMENT . $24.50 


software 


GAMES TAPES 1 & 2: MANY GAMES 
ON EACH TAPE INCLUDING 
ASTROTREK-THE SPACE WAR 
GAME.$12.75 each 

UTILITY TAPE: CONTAINING DIS¬ 
ASSEMBLERS, ASSEMBLERS, BLOCK 
MOVE ETC.$12.75 


PILOT: A TEXT ORIENTED LANG¬ 
UAGE, VERY SIMPLE TO USE AND 
IDEAL FOR TEACHING CHILDREN. 


BASIC: FITS IN 4K FULL FLOATING 
POINT ARITHMETIC, ADVANCED 
STRING HANDLING. ON TAPE 
WITH MANUAL.$29.50 

USER GROUP: A MANUAL CONTAIN¬ 
ING SOFTWARE WRITTEN BY USERS 
AND SIGNETICS APPLICATION 
NOTES .$40.00 

PROGRAMMING COURSE: LEARN 
TO WRITE YOUR OWN PROGRAMS 
AFTER ONLY A WEEKS STUDY, 
WRITTEN IN EASY TO UNDER¬ 
STAND LANGUAGE. IDEAL FOR 
THE BEGINNERS.$12.50 

BINBUG: A MONITOR PROGRAM 
TO REPLACE PIPBUG FOR 
USE WITH THE DG640 VDU IN 
EPROM.$25.00 


SERVICE 


NO NEED TO FEEL SORRY IF A KIT DOESN'T WORK, WE SERVICE 
ALL OUR MICROPROCESSOR AND ASSOCIATED KITS. APPLIED 
TECHNOLOGY IS WELL KNOWN FOR THE HELP IT GIVES TO THOSE 
IN THE EXCITING WORLD OF COMPUTERS WITH ITS SERVICE AND 
SUPPORT PROGRAM COURSES AND FREE SEMINARS. DETAILS 
WITH ALL KITS. . . 
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The Yaesu FRG 7000 


General coverage receiver features digital readout and Wadley loop front 
end. _ 


THE FRG-7000 is Yaesu Musen's 
successor to their popular FRG-7 
general coverage receiver. 

Marketed as a high performance 
receiver, the FRG-7000 features the 
popular 'Wadley-loop' method of band 
selection covering the frequency range 
250 kHz to 29.9 MHz and incorporates 
a LED digital frequency readout giving 
a 1 kHz resolution. It features selectable 
sideband reception (USB/LSB) and 
separate IF filters are used for AM and 
SSB reception. Also featured is a digital 
clock which can be set to display local 
or 'universal' (GMT) time. The clock 
also incorporates a facility for switching 
the receiver on and off at preselected 
times. 


The Wadley-loop 

As many readers may not be familiar 
with the Wadley-loop method of band 
selection, it would be instructive to 
examine the technique and its appli¬ 
cation in the FRG-7000 receiver. 

The basic block diagram is shown in 
figure 1, along with the frequency 
relationships. 

The 1 MHz crystal oscillator^ sets 
the basic tuning range or the 'base¬ 
band' - a 1 MHz baseband is almost 
universally used. 


The Wadley-loop front end selects 
1 MHz bands depending on the 
combination of the "MHz" oscillator 
and one output of the harmonic 
generator. The band selected will be 
converted to the range 2-3 MHz which is 
tuned by a conventional superhet in¬ 
corporated in the complete receiver. 
This, the IF receiver, is tuned from 
3 MHz down to 2 MHz to tune up the 
band selected; that is, reverse tuning. 
We shall see why shortly. 

The "MHz" oscillator is a free- 
running VHF oscillator generally 
covering the range 50-80 MHz. The 
'transfer' filter is usually around 40-50 
MHz and has a bandpass of 1 MHz. The 
're-mix' filter is below the transfer filter 
frequency (2 MHz below the lower 
frequency cutoff of the transfer filter). 
The re-mix filter provides the second 
injection frequency, f 2 . to the 2nd 
signal mixer, attenuating all the other 
products produced by the pre-mixer. 

To get a clear idea of how the 
Wadley-loop works, and the advantages 
it provides in practice let's substitute 
some numbers in figure 1 and see what 
happens. 

In the FRG-7000, the MHz 
oscillator covers 55.5 to 84.5 MHz. The 
harmonic generator puts out 'spikes' 
every 1 MHz between 3 and 32 MHz 


and the second injection frequency, 
f 2 , is 52.5 MHz. The transfer filter 
is centred on 55 MHz and extends from 
54.5 MHz to 55.5 MHz. 

Now, suppose we wish to tune in a 
signal on 7.900 MHz. First, the re¬ 
ceiver's preselector would be set to the 
appropriate range (4-10 MHz in this 
case) and the MHz dial set to select the 
7-8 MHz range. This sets the MHz 
oscillator (and thus the first injection 
frequency to the 1st signal mixer, 
f,) to 62.500 MHz. 

This will then heterodyne with the 
harmonic at 10 MHz, from the 1 MHz 
crystal, to produce an output at 52.5 
MHz from the re-mix filter which is 
then applied to the 2nd signal mixer. 

The signal on 7.9 MHz is hetero¬ 
dyned to 54.6 MHz (fx) and passes 
through the transfer filter. When 
heterodyned with the second injection 
frequency (f 2 ) of 52.5 MHz the desired 
signal appears at 2.1 MHz. Tuning the 
IF receiver to this frequency will resolve 
the desired signal present on 7.9 MHz! 

A signal on 7.100 MHz would be 
'transferred' to 55.4 MHz and would 
appear on 2.9 MHz at the output of 
the 2nd signal mixer. Thus, it can be , 
seen that the IF receiver tunes 'back¬ 
wards' to tune the 1 MHz band selected. 
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The Yaesu 
FRG 7000 

Problems 

That's ell very fine, but how is the MHz 
oscillator accurately set to the required 
frequency, and what happens if it drifts, 
assuming it can be set accurately? 

Problem. What the Wadley-loop does 
is cancel the drift and setting errors 
in the MHz oscillator, obviating the 
necessity for a highly stable oscillator or 
series of oscillators. What happens here? 

For the sake of argument, say we set 
the band oscillator 20 kHz high in 
frequency. That is, 62.520 MHz in the 
example detailed above. 

The second injection frequency 
would then appear at 52.520 MHz and 
the signal on 7.900 MHz would be trans¬ 
ferred up to 54.620 MHz. When this is 
heterodyned with the second injection 
frequency in the 2nd signal mixer, the 
output will be on ... 2.1 MHz still! 

The same story goes if the MHz 
oscillator drifts. 

Obviously, there are limitations to 
the amount of error that can be 
tolerated in the MHz oscillator. In 
practice a figure of 60-80 kHz is settled 
upon. 

Here comes the second problem. 
How to provide a re-mix filter at 50 
MHz with that sort of bandwidth! 

The solution ... put the re-mix filter 
on 10.7 MHz, use a readily-available 
ceramic filter designed for FM receivers 
(+/-75 kHz), heterodyne the output of 
the pre-mixer down to 10.7 MHz 
and then reheterodyne it back up 
again! Cunning stunt, what? 

At this stage, cast your eyes upon 
figure 2. This is what Yaesu have done 
in the FRG-7000 front end. A crystal 
oscillator on 62.5 MHz mixes the out¬ 
put of the pre-mixer down to 10.7 MHz 
where it is passed through a ceramic 
filter. The output of the filter is then 
mixed back up to 52.5 MHz, using the 
same 62.5 MHz crystal oscillator output. 

The FRG-7000 

The general block diagram is shown in 
figure 3. Note that the 'UNLOCK' 
detector comes off the input to the 
second mixer. When the MHz oscillator 
is set within about 70 kHz of the 
required frequency there will be an out¬ 
put from the reheterodyne re-mix filter 
and a high output from the following 
buffer amplifier. This output is detected 
and used to extinguish the 'UNLOCK' 
indicator lamp. If the MHz oscillator 
drifts outside the bandpass of the re¬ 
mix filter the output from the buffer 
amplifier will decrease rapidly, causing 
the UNLOCK indicator to light. 


General commentary 

The front panel of the receiver is 
generally well laid out, not cramped, 
and all markings and indicators are 
easily read when the receiver is in use. 
Accessibility of the controls is very 
good with the exception of the 'fine' 
tune knob which, to this reviewer, 
seems to be located too close to and on 
the wrong side of the main tuning knob. 

The preselector tuning control 
operates very smoothly over the whole 
range. It is band switched in four ranges, 
each range being indicated by a colour- 
coded indicator related to the pre¬ 
selector dial. This is an excellent idea, 
enabling one to see what one's doing at 
a glance. 

The main tuning control is a little 
fast for comfort for SSB tuning and a 
little more reduction ratio would 
improve matters greatly. This was a 
problem with the FRG-7 too. Band¬ 
scanning ability would not be 
compromised greatly if the reduction 
ratio were improved. The fine tune 
control has too great a range, it was felt, 
further exacerbating the problem of 
tuning SSB signals. However, the 
necessary 'skilf' is easily acquired. 

An attenuator may be switched in to 
reduce possible overload problems from 
strong signals and is a very handy 
addition — more general coverage 
receivers available could do with one. It 
provides 20 dB of attenuation, which is 
just about right in our experience. We 
only found occasion to use it when 
listening on the most popular amateur 
bands and the CB band; the receiver's 
performance handling strong signals 
certainly seems better than average. 

The S-meter is easily seen and well 
lit and the digital display has good 
visibility. The latter is a decided 
advantage in a general coverage receiver, 
although the addition of an analogue 
dial of some sort would improve 'seeing 
at a glance' where you're tuned and 
gives a better 'feel' to a receiver's 
operation. However, that's probably a 
matter of personal preference. 

It entirely escapes us why Yaesu put 
an on/off switch on the digital display. 
Can anyone enlighten us? 

Separate Filters 

The incorporation of separate filters for 
SSB and AM is a great improvement 
over the FRG-7. Selectivity of the 
FRG-7 (and its counterparts) was not all 
that could be desired and the FRG-7000 
has excellent selectivity characteristics, 
particularly for SSB reception. It may 
prove a little 'sharp' for some tastes, 
particularly SWLing on the AM mode 
where you may wish to listen to station 
programs including music, but we found 
it not unpleasant. Adjacent channel 


'monkey chatter' is greatly reduced so 
what you lose on the swings you pick 
up on the roundabout. 

We note that a crystal-locked BFO 
is employed, with separate crystals for 
upper and lower sideband. This 
certainly aids SSB reception and 
stability is excellent, allowing an SSB 
signal to remain resolved for very long 
periods without requiring the operator 
to adjust the fine tune control. 

Audio quality is quite good, parti¬ 
cularly considering the small speaker 
used. The balance is 'even' with enough 
'lows' to provide a smooth sound. How¬ 
ever, an external speaker of good 
quality will markedly improve matters. 

The tone control operates smoothly 
and proves useful on occasion. The 
volume control is smooth in operation 
without sudden increases in volume 
apparent across its range. 

The FRG-7000 could well do with 
the addition of a noise blanker, 
especially at its price. This inclusion 
would top off an otherwise high per¬ 
formance receiver. We find the omission 
baffling as Yaesu's 'standard' noise 
blanker, as used in their amateur trans¬ 
ceivers, performs well in our experience 
and would be a significant fillip to the 
receiver's overall performance and 
operation. 

Technical report 

Sensitivity of the FRG-7000 is very 
good, exceeding the manufacturer's 
specification except for the SSB mode 
at 950 kHz where our measurement 
indicated it was marginally worse. 
Curiously, the sensitivity improved at 
the higher frequencies. Evidently the 
noise figure degrades across the lower 
frequency range. 

Overall, the sensitivity is more than 
adequate for the majority of situations 
in which the receiver will be used. 

Selectivity is considered excellent, 
particularly on SSB, and generally is 
better than the specification. 

The stability was measured from a 
cold start over a one hour, forty-two 
minute period. Initial drift was 700 Hz 
over the first 72 minutes and only 340 
Hz in the final 30 minutes. Digital 
dial accuracy was good, any error being 
less than the final digit (1 kHz). 

Crossmodulation and overload per¬ 
formance, while naturally not up to 
'top shelf' standards, was nonetheless 
good and we found few difficulties in 
practice - nothing that the attentuator 
couldn't cope with in any case. 

We thought AGC performance could 
be better, but in any case it seems 
superior to many general coverage 
receivers around in our experience. The 
S-meter could only be described as 
generous! Yaesu equipment usually 
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The Yaesu 
FRG 7000 

has 'scotch' meters and the FRG-7000 
was quite a surprise. We wondered why 
there were so many S9 signals about! 

Examining the circuitry, it appears 
Yaesu have taken some trouble to 
provide good performance. Dual-gate 
FETs are employed in critical RF 
amplifier stages and two JFETs are used 
in an unusual configuration for the first 
signal mixer (see figure 4). The 
3-2 MHz tunable IF receiver is fairly 
conventional. 

General construction is up to the 
usual Yaesu standard. 

Summary 

Overall, we'd consider the Yaesu 
FRG-7000 a top performer in its general 
class. It's a pleasure to operate (with the 
minor exceptions mentioned), whether 
used for general listening or serious 
DXing. 

It's worth a considered look. 

Many thanks to Keith Gooley 
VK2BGZ for assistance in performing 
the bench measurements and also to 
Fred Bail of Bail Electronics Services 
for kindly supplying the receiver for an 
extended period for the test. 



naajgj 


Internal view of the FRG-7000 receiver. Construction is up to Yaesu's usual high standard. 


YAESU FRG-7000 RECEIVER 


TEST REPORT 


* Supplied by: 

Bail Electronic Services 
60 Shannon St., 

BOX HILL NORTH 3129 
(03) 89-2213 

* Serial No.: 8G020005 

* Recommended Price: $695.00 

MANUFACTURERS SPECIFICATIONS 


Sensitivity: 950kHz AM: 1.8pV SSB: 0.8pV 

(at WdBSlilAD) 14.95MHz AM: 1.2pV SSB: 0.22uV 

29.95MHz AM: 0.54pV SSB: 0.16p V 

Selectivity: at -6dB AM: +/- 3.5kHz SSB: +/- 1.1kHz 

at —50dB AM: +/- 5.9kHz SSB: +/- 2kHz 

Stability: 340 Hz over 30 minute 

period following one 
hour's warmup. 


Frequency Range 
Type of emissions 
Sensitivity: SSB/CW 

AM 

Selectivity: SSB/CW 
AM 

Stability 


Speaker impedance 
Audio Output 
Power supply 


Power consumption 
Dimensions 

Weight 

Antenna 


250kHz - 29.9 MHz 
AM, SSB (USB), CW 
better than 0.7pV at 10dB 
S/N 

better than 2pV at 10dB 
S/N 

+/- 1.5kHz at —6dB; 

+/— 4kHz at —50dB 
+/— 3kHz at —6dB; 

+/— 7kHz at —50dB 
Less than +/- 500Hz during 
any 30 minutes after warm 
up 

4 ohms 
2 watts 

100/110/117/200/220/ 

234 volts AC 50/60 Hz 
optional 12Vdc external/ 
internal 
25 watts 

360mm wide, 125mm high 
295mm deep. 

Approx 7kg 

Random wire for 250kHz 
to 1,6MHz range 50 ohm 
unbalanced for 1.6—299 
MHz range. 


Crossmodulation: 

Overload: 

AGC performance: 
S-meter 

OTHER FEATURES 


A 200m V signal 50kHz 
separated from 1 pV signal 
increases audio output 6dB. 
Output distortion 
commences at 45m V signal 
input. 

Less than 6dB audio out¬ 
put change for 70dB change 
in signal level. 

About 1.3dB per S-point; 
very generous! 

SI = 2.5pV;S9 " 30uV 


Fine tune control, internal speaker, optional internal/external 
battery operation, digital clock/time with local/GMT readout, tape 
recorder output socket, attenuator switch. 


TEST EQUIPMENT: 

Hewlett Packard signal generator model 8558B 
Frequency meter: digital counter in HP sig. gen. above. 
Hewlett Packard noise and distortion meter model 334A. 
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SUPERB KITS from DENMARK 

Additional high quality kits coming soon ! 

is Europe’s leading manufacturer of electronic kits featuring attractively styled boxes of Scandinavian design and high quality electronic 
components which will satisfy the most demanding kit builder. 

JOSTYKIT’s staff Of qualified electronifc engineers and educationalists supply up-to-the-minute, reliable electronic kits, designed around space-age 
solid state technology, but capable of construction without any great technical know-how or practical experience. 

The JOSTYKIT ihstruction booklets supplied with each kit give clear, precise directions for assembly and testing. For those with special technical 
interests, each instruction booklet ends up by describing how the kit works. You’ll always learn something when you construct a kit from JOSTYKIT. 



JOSTYKIT 


Audio 

AF300 AUDIO AMPLIFIER - 3 WATTS 

A real work-horse., this universal power amp has a wide range of applica¬ 
tions such as car radio, record players and small receivers. Due to its well 
designed electronic circdit, the AF300 can be used over wide voltage ranges 
without deterioration of the specification parameters. 

Kit AF300. .$25.00 

AF340 40 WATT AUDIO AMPLIFIER MODULE 
High quality 20-20,000 Hz, 37w RMS with low distortion. 

Kit AF340..$35.00 

FM Tuners 

HF325-2 QUALITY FM TUNER MODULE 

The HF325 is a complete high quality FM tuner of professional standing. 
The tuner unit is ready-rrtade and pretrimmed, making it child’s play to 
assemble. Tuning range 88-108 MHz, operating voltage i2-55v ac. 


Kit HF325 .$79.00 

Stereo decoder HF310.$24.00 


HF310FM RECEIVER 

The HF3I0 is a very reasonably priced HF FM tuner. Fully trimmed, the 
sensitivity according to IHF standards is better than lOuV. Features 60 dB 
S/N radio and low harmonic distortion. 

Kit kF310..$49.00 

HF330 STEREO DECODER 

Gives 40-45 dB channel separation, just add to a good quality FM receiver. 
Kit HF330..$24.00 

Pre-amps (RF) 

HF395 RF PREAMPLIFIER 

Gain 30 dB to 20 MHz, 10 dB to 100 MHz and 5 dB to 225 MHz. Ideal to 
boost reception on short-wave receivers. 

Kit HF395.,.$6.00 

HF385 VHF/UHF ANTENNA PREAMP 

Superb quality with two aerial inputs and one down lead which simul¬ 
taneously supplies current from the power supply. Frequency range 40- 
250 MHz and 400-820 MHz. Gain 9-18 dB, depending on frequency. 


Kit 385.$30.00 

Box B850 .$6.00 

Optional Power Supply NT410.$20.00 

Quick assembly kits 

/KOI GENERAL PURPOSE AMP 0.5w.$18.00 

JK02 MICROPHONE AMPLIFIER.$19.00 

JK03 SINE WAVE GENERATOR 20-20,000 Hz.$30.00 

JK04 FM TUNER 88-108 MHz.$30.00 

JK05 27 MHz RECEIVER.$33.00 

JK06 27 MHz TRANSMITTER.$29.0d 

JKO/ DUAL TONE DECODER FOR R/C MODELS.$43.00 

Jk08 240 Vac LIGHT OPERATED RELAY.$20.00 

JK09 SIREN KIT inc. SPEAKER.$19.00 

JK10 PHOTOGRAPHIC TIMBER 240 Vac. ..$23.00 

/K101 BURGLAR ALARM KIT.$55.00 


Light Shows 

AT465 LIGHT SHOW 

Turn your music into light. Simply connect this 3 channel light show to 
the audio terminals of your amplifier and this quality kit does the rest for 

Kit AT465.$64.00 

Attractive box and knobs B6065 .$25.00 

AT468 4 CHANNEL LIGHT SHOW 

This superb kit drives 4 lights (400w per channel) from the audio amplifier 
output. 

Kit AT468.$75.00 

Attractive box and knobs B3265 . $48.00 

AT365 LIGHT SHOW 

This quality kit uses microphone input instead of connection to the audio 
output. 1500w max. 

Kit AT365 .$69.00 

Box and knobs B3265 .$48.00 

FM Transmitter 

HF65 FM TRANSMITTER 60-148 MHz 

Will run 5w output with heat sink. Ideal for signal testing or for a minia¬ 
ture transmitter which could be received on a Standard FM receiver. 

Kit HF65.$9.00 

Ham Converter 

HF305 AMATEUR BAND 2m CONVERTER 
Converts 2m FM down to the FM band 88-108 MHz. 

Kit HF305.$28.00 

AM Receiver 

_ IjF61 MEDIUM WAVE RECEIVER 
540-i600 KHz receiver complete with ferrite coil antenna. 

Kit HF61.$19.00 

Power Suppl ies 

NT415 LAB POWER SUPPLY 0-30V 

1 amp well-regulated supply for professional use. Complete with box and 
transformer. 

Kit NT415.$128.00 

NT300 LABORATORY POWER SUPPLY 2-30V 

High quality supply, regulated 2-30V dc at 2 amps with overload protec¬ 
tion. Complete with box and transformer. 

Kit NT300.$110.00 

AT320 ALL ROUND AC/DC REGULATOR 

This kit is a control unit with almost incredible possibilities. Use it as a 
touch control, burglar alarm, timer, heat/cold regulator. Power supply is 

Kit 320 . $54.00 

high quality 

N.S.W.: Custom Communications, Orchardleigh Street, Yennora. 

S.A.: International Communications Systems, 77 Dale Street, Port 

Adelaide. 


NEW KITS 


|rfyp| 




MAIL ORDERS 


JOSTy^M 

enclose $1 

to 

M 

for P&P 



Dealers being 


Vic.: Eastern Communications, 898 Riversale Road, Camberwell. 


inted in all areas 


VICOM 


68 EASTERN RD, 

SOUTH MELBOURNE. VIC. 3205. 
PH (03) 699.6700 
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-Amateur News 


New Atlas Dealer 

G.F.S. Electronic Imports, Greg 
Whiter Esq. proprietor, informs us that 
he is now an Atlas distributor. 

If you’re after some of that you- 
beaut Atlas gear — compact, high per¬ 
formance (210x/215x etc), then he’s 
the man to see. Give him a bell on the 
six hundred some time: G.F.S. Electronic 
Imports, 15 McKeon Road, Mitcham 
3132(03) 873 3939. 

Russian Satellites 

The Russian satellites showed their 
face for about a week around early 
November last — but we’ve heard noth¬ 
ing of them since. 

There are two of them, RSI and 
RS2, and both travel in polar orbits, 
similar to the Oscar series — but in the 
opposite direction. Evening passes run 
from North to South, RS2 running 
roughly 20 minutes ahead of RSI. 

The 29.4 MHz (29.4012) is very 
strong - has anyone copied the 435.105 
MHz beacon? 

Maximum input to the transponder 
is requested to be limited to 10 watts 
ERP. 

Channels 0 & 5A - a win! 

Senator David Jull, Liberal member 
for Bowman (QLD), presented good 
news to the gathering throng at the 
Queensland WIA Division’s convention 
last October. 

He said, “The decision for channel 
5A to be used in metropolitan areas has 
been completely shelved and won’t 
happen. 

“Furthermore, an investigation is 
now under way by the Department to 
elininate those areas that are using 
channel 5 A for translator facilities in 
some sountry areas”. 

He gave the WIA considerable 
encouragement when he acknowledged 
their important role in the battle to 
curtail channel 5 A allocations. 

“I believe that if jt had not been for 
pressure of members of your association 
throughout Australia the decision to go 
ahead which channel 5A would have 
gone ahead and we would have been in 
all sorts of troubles and got ourselves 
into a ridiculous situation, certainly 
internationally. 

“The power of the people is some¬ 
thing that is often debated ... in 
Parliament House. It is very easy to get 
yourself cut off from the outside world. 

“Consequently, we found out from 
the Institute’s members of the very real 
concern that you were having about the 
possibility of channel 5 A being used. 

“... (members) formed themselves 


into a very satisfactory and hard hitting 
lobby group”. 

Further on his speech, Mr Jull, 
commenting on the channel 0 allocation 
said that the original idea was to trans¬ 
fer channel 0 stations in Melbourne and 
Brisbane to channel 10. However, this 
was likely to cause problems in areas 
like Traralgon in eastern Victoria and 
Toowoomba, west of Brisbane, in 
Queensland. Channel 5A was then seen 
as a very real alternative. 

On October 11 it was (quietly) 
announced that Channel 0 Melbourne 
was moving to channel 10 as soon as 
possible (Hurray — VK3s again pro¬ 
liferate on 6m!). 

Mr Jull, ironically a one-time 
employee of Channel 0 Brisbane we are 
told, said, “I should think a similar 
announcement will be made in Bris¬ 
bane about the fate of Universal 
Telecasters” (holders of the chanel 0 
Brisbane licence). 

During question time following his 
address, Mr Jull said that the moving 
of channel 0 indicated to him that 
Australian amateurs may be able to 
return to the 50 MHz portion of the 
international six metre band allocation. 

He further indicated that the Special 
Broadcasting Service would not take up 
the channel 0 allocations, either. 

Well, it seems like a reasonably satis¬ 
fying 90% win for amateurs, and the 
others affected by the ‘strange’ 0 and 
5A allocations. 

Next move is to get channels 5A and 
0 deleted altogether... followed by 
moving all the TV channels to UHF, 
releasing the most useful (and presently 
most wasted) part of the spectrum to 
those services who can make good use 
of it. 

Dxpedition to Mellish Reef 

Prime mover of last year’s Mellish 
Reef DXpedition, Harry VK2BJL, has 
put it around the grapevine that another 
trip is in the offing - set for around 
September. 

Learning from recent experience (!!), 
this one should run a lot more 
efficiently and VK6ZR should once 
again bring dogpiles (and we mean that 
metaphorically) to the bands. 

More long distance TEP 

This time the Pacific has been spann¬ 
ed Japan-Argentina. Another first in 20 
years or so. Late October, JA8 to LU3 
and LU7, followed by LU9 to JA8 and 
JA7, JA1 as well as KG6! 

Interestingly, Japan-Australia signals 
were wprked as late as December 10 
which is a pretty healthy seasonal 


‘spread’. If this sort of propagation 
follows the patterns experienced in past 
cycles then this year looks like being 
quite good with conditions improving 
over the next few years. 

Articles of Note 

It seems that the US Ham Radio 
magazine has an almost inexhaustable 
front of good, solid technical articles 
(I’m going to be accused of venality, 
partisanship, plagurism, payola-taking, 
graft and corruption - I can see it 
coming . .. courtesy of the marginal 
finking department). Their October 
78 issue is worth a good look ff you’ve 
missed it or passed it by (... how you 
can do that, I don’t know). 

The article on “A high frequency 
communications receiver” contains 
some quite ingenious circuitry — best 
bit being the digital switching of the RF 
oscillator and mixed tuned circuits. 

Close on its heels is a “Low Noise 
432 MHz preamplifier”. Circuit and 
construction simplicity are the high 
points here, as well as the 0.8 dB noise 
figure! The NE64535 device used may 
be obtained in Australia by those with 
sufficient knowledge of contacts in the 
trade — a minor drawback. Usually, 
with such quasi-exotic devices, it’s a 
case of ‘if you want it, you can get it’. 

For the UHF/SHF buffs there’s an 
excellent article of practical bent on a 
“1296 MHz local oscillator” by the 
well-known Paul Wade, WA2ZZF. 
Readily-duplicated stripline pc board 
is employed with readily available active 
devices. Spectrum analyser ‘pictures’ of 
the output illustrating the oscillator 
chain’s “cleanliness’ are given in the 
article along with a discussion of the 
techniques used. 

The reciprocating detector created a 
lot of interest back in the early ’70s but 
work on this technique seems to have 
been at a low ebb in recent times. It 
surfaces again in the October Ham 
Radio in an article by Stirling Olberg, 
W1SNN, titled “Second generation 
reciprocating detector”. The article 
describes a detector that may be used 
with solid-state receivers with HF IF 
strips. Modern ICs are used and a pc 
board layout is given. A good one for 
the inveterate ‘fiddlers’. 

For the microwave enthusiasts an 
article on a new mixer technique, 

“Twin diode mixer” will be of interest. 
The technique described has a number 
of advantages: simplicity, very low local 
oscillafor power requirements (—3 dBm) 
6 dB noise figure, local oscillator fre¬ 
quency half that normally used, not 
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TS-820 TS-520 


“The complete 
amateur package” 


The Kenwood TS-520S is the most popular HF amateur transceiver 
on the market. What other brands offer such a line-up? Contact 
your local dealer now, as future shipments will be dearer 

Distributed by: 

TRIO-KENWOOD CAUSTRALIA) PTY. LTD. 

31 Whiting Street, Artarmon, NSW. 2064. Tel: (02) 438-1277 

Interstate Distributors: 

VIC: Vicom Imports P/L, (03) 699-6700 SA/NT: International Communications Systems WA: Willis Trading Co, (09) 321-7600 

QLD: Mitchell Radio Co, (07) 57-6830 (08) 47-3688 TAS: Advance Electronics, (003) 31-5688 

Plus regional retailers In all States 


RECEIVER, R-820 
$1210 

TRANSCEIVERS, TS-820S 
$1392 

1.8 to 30 MHz. SSB-CW-FSK. Digital display 


TS-820 $1175 

As above, less display 


SPEAKER, SP-820 $69 
STATION MONITOR, 
SM-220. $430 
LINEAR AMPLIFIER, 
TL-922. $1389 


TRANSCEIVER, TS-520S, 
$885 

1.8 to 30 MHz. SSB-CW 


SPEAKER, SP-520. $33 
REMOTE VFO-520S. $163 
DIGITAL DISPLAY, DG-5, 
$259. 

6M TRANSVERTOR, 
TV-506. $180 
2M TRANSVERTOR, 
TV-502S. $213 
ANTENNA TUNER, 

AT-200. $185. 
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tuning, no dc return required and high 
isolation between all ports. As it can be 
used as an up-convertor or a down- 
converter it would be of interest to 
those attempting to generate SSB on 
the SHF bands. 

Whet your appetite? There’s more. 


VHF Auroral Propagation 

THE AURORAL SCATTER excitement 
last August and September has generated 
an enormous amount of interest in the 
characteristics of this propagation mode 
and it would seem timely to detail a 
few of the known parameters. 

Auroras are the visible result of char¬ 
ged particles entering the ionosphere 
and causing the rarified gasses to 
'fluoresce' giving characteristic blue, 
green or red displays. The green colour 
is emitted by molecular oxygen while 
the blue and red colours are emitted 
by molecular nitrogen. 

Auroras occur at heights ranging 
from around 100 km (95%) up to 800 
+ kilometres (rarely), measured to the 
well-defined lower edge of a display. 
This places the majority of auroras in 
the E-region of the ionosphere and 
propagation distances via auroral scatter 
will depend on the geometry involved 
according to the location of the display. 

As auroras are a manifestation of 
heavy ionisation in the ionosphere it 
follows that radio wave reflections (or 
refractions (or refraction resulting in 
reflection or scattering) may occur 
without there being visible aurorae. 

In fact, studies of auroral phenomena 
are carried out using 'auroral radar' 
which indicate many more auroral 
returns than visible aurorae. 

Aurorae are most often seen (95% of 
the time) between the geomagnetic 
latitudes of 20° and 25° removed from 
the geomagnetic pole, although they 
may be seen as far south (geomag- 
netically speaking) as 85° and as far 
north as 45°. An auroral display was 
seen at a high angle over Sydney in 
1957 - roughly 43° geomagnetic 

latitude. 

Auroral displays appear to be sea¬ 
sonal, peaking roughly at the equinoxes 
(March 21, September 21) with a 
'spread' through midwinter and a 
minimum during summer, although they 
can occur at any time. They are assoc¬ 
iated with strong magnetic storms that 
follow a solar flare. Auroral effects on 
propagation are generally observed most 
often during the afternoon through the 
evening. 

During any single auroral event, the 
auroral displays are generally located 
near an 'auroral oval' (see fig. 1.) and 


most generally occur on the night side 
of the oval that is farthest removed 
from the geomagnetic pole. When a 
large number of these displays are 
averaged the most common area of 
occurrence is in the 'auroral zone' which 
is roughly circular around the geo¬ 
magnetic pole. 

The frequency, geographical exten¬ 
sion and intensity of the aurorae follow 
the sunspot cycle fairly closely - al¬ 
though this is measured in a statistical 
fashion; the 'peak' of the auroral 
activity is somewhat 'spread' and may 
lag the sunspot peak by up to two 
years. 

To take advantage of auroral pro¬ 
pagation, keep a watch on the magnetic 
storm warnings - the IPS warnings and 
current activity are broadcast by at least 
the VK2 WIA Divisional broadcast each 
Sunday morning. Monitor the HF bands. 
Weak 'watery' signals between 5 MHz 
and 10 MHz in the early afternoon are 
good indicators — the effect becomes 
increasingly noticeable at higher fre¬ 
quencies as time progresses — par¬ 
ticularly on paths with a great circle 
route that passes through the high 


latitudes south of Australia (from 
South Africa for example). 

When distortion and flutter become 
apparent on signals at the upper end of 
the HF range it is time to start looking 
on VHF. Aim south, swinging your 
beam through a wide range of angles, 
calling at intervals, listening carefully. 

The most likely area in which stations 
may communicate via auroral reflection 
is south of 40° geomagnetic latitude 
(see fig. 2.). 

Distances may range up to 2000 km, 
but 500 - 1000 km is more usual 
according to observations from the USA 
and Europe. It should be possible to 
work New Zealand and Macquarie 
Island from S.E. Australia. 

The rapidly varying nature of the 
auroral display gives rise to extreme 
multi-path propagation effects resulting 
in severe distortion of modulated signals. 
Obviously, and from much prior exper¬ 
ience, the best mode for communications 
is CW, followed by SSB; although, at 
times auroral propagation may show 
characteristics distinctly similar to 
Sporadic-E. 
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ME-523 

3% digit %" high 
LCD with mode display 


Available from: 

NSW: David Reid Electronics, 516-3544, Radio Despatch Sendee, 211-0191. Electronics (Distributors), 
636-6052. Martin De Launay, 29-5834. Standard Components, 660-6066. 

VIC: Radio Parts, 329-7888. Stewart Electronics, 543-3733. Artfn Instruments, 569-6984. 

S. AUST: Protronics, 212-3111. 

W. AUST: Reserve Electronics, 328-3116. 

OLD: Wilber Sales, 391-5136. 


ME-522 

3% digit LCD display 


LOGIC 
PROBES& 
DIGITAL 
PULSER 

LP-3. High-speed logic probe captures 
pulses as short as 10ns 


Digital Multimeter at an analog price! Send for 
detailed specifications and compare before buying. 


LP-2. 

LP-1. 

More 


The economy version 
Safer than voltmeter, 
accurate than scope 


of 


DP-1. Completely 
automatic, pencil-size 
lab/field pulse generator. 
Pulse any family of digital 
circuits. 


Reliable 
Digital Multimeters 

ME SERIES 

ME-521 DX 

3% digit LED display 


SOAR 
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behalf of the Australian Radio DX Club (ARDXC) 


All times are in Greenwich Mean Time 
(GMT), add 11 hours for Australian 
Eastern Summer Time. All frequencies 
are given in kiloHertz (kHz). 

Turkey 

The Voice of Turkey at Ankara is noted 
on two new outlets for the relay of the 
Home Service for Turks abroad. Both 
11955 and 11965 kHz are noted 
between 0400 and sign-off at 0600 
daily, with programmes of Turkish 
music. The English service is on air daily 
2130-2300 on 11955,6185, 7170 and 
9515 kHz. 

Indonesia 

Two regional centres have introduced 
new frequencies for shortwave trans¬ 
missions. Radio Republik Indonesia at 
Kupang in West Timor is now using 
3260 kHz which is heard in addition to 
the usual Kupang frequency of 3385 
kHz. Reception is possible in Aust¬ 
ralia between 1300 and 1430. RRI at 
Padang has recently switched from 
3961 kHz to the new outlet of 4002 
kHz for programmes in Indonesian in 
our late evenings here in Australia. 

Yemen 

Radio Sanaa in North Yemen is now 
using two transmitters simultaneously 
in the 60 metre tropical broadcast band. 
Both 4853 and 4975 kHz are currently 
being used for relays of the General 
Service in Arabic. Both frequencies are 
audible from about 1430 when signals 
from West Asia and East Africa begin to 
fade-in on the tropical bands as darkness 
slowly edges across these areas, thus 
providing an all-darkness path between 
these locations and Australia, with 
signals passing over the Indian Ocean. 

Azad Kashmir 

Summer in Australia means ttyat signals 
from Asia tend to fade in earlier in our 
local evenings, as centres north of the 
equator experience earlier sunset times. 
One station which is audible as a result 
of this pattern is Azad Kashmir Radio in 
the Pakistani part of this disputed 
territory to the North of the subcon¬ 
tinent. Azad Kashmir Radio is audible 
at present on 6010 kHz, with signals 
fading in at about 1145. In winter, this 
station would not normally be heard in 
Australia, as far too much daylight 
would exist on the path across south 
Asia and the Indian Ocean, causing 
absorption of the signal. 

Sri Lanka 

The DX programme of the Sri Lanka 
Broadcasting Corporation (SLBC) 
known as “Radio Monitors Inter¬ 
national” has now been expanded to a 


SWL News 

Compiled by Peter Bunn, on 

30 minute programme. Programme time 
has now been doubled due to the 
introduction of a new segment in the 
last 15 minutes of “RMI” which is 
known as “Window on the World”. 

“Window on the World” will consist 
of presentations by a number of co¬ 
operating international broadcasters and 
DX clubs. 

The first Sunday of each month will 
feature “DX Digest” hosted by Ian 
McFarland of Radio Canada Inter¬ 
national. 

The second Sunday of the month 
will see Clive Jenkins of the England 
based World DX Club presenting a 
European DX report. 

The Australian Radio DX Club will 
produce the “Window on the World” 
segment on the third Sunday each 
month, with hosts Robert Chester and 
Bob Padula. The ARDXC segment will 
concentrate on DX tips and news of 
interest to Pacific and South East 
Asian DX listeners. 

Both Radio Monitors International 
and the organisations presenting the 
special segments in “Window on 
the World” will issue special QSL 
cards for correct reception reports of 
the programme they produce. But 
remember that all reports should be 
sent to Radio Monitors International at 
Box 15 Poona 411 001, INDIA. “RMI” 
host Adrian Peterson will then forward 
the reports to the other programme 
producers who will issue their respective 
QSLs for correct reports. 

The new, expanded “Radio Monitors 
International” may now be heard at 
these times and on these frequencies: 
Sundays 1100-1130, on 11835kHz, 
15120kHz and 17850kHz. 

Sundays 1400-1430, on 6075kHz, 
9720kHz and 15425kHz. 

Overseas Club News 

Two major associations of DXing clubs 
will be held during June. The ANARC, 
the Association of North American 
Radio Clubs, will be held in Minneapolis 
from June 22-24. The annual EDXC, 
European DX Council conference will 
be held in Vienna June 14. These con¬ 
ferences are important for inter-club 
contact within these regions, and often 
play major roles in setting hobby aims 
and maintaining high standards in the 
DX hobby. The ARDXC is an observer- 
member of the EDXC, with the right to 
be represented at the annual conference. 

South Korea 

Radio Korea, Seoul, is an international 
broadcaster which currently uses several 
out-of-band channels. English prog¬ 


rammes may be heard on 7550 kHz 
2000-2030, and again from 2300-2330. 
Also used currently is 9870 kHz, on 
air with English 0530-0600, and 1330- 
1400 daily. 

Monaco 

Trans World Radio Monte Carlo has a 
special DX programme in English on 
Saturdays between 0945-0955, using 
9610 kHz. There is also a daily English 
service from Monte Carlo 0725-0900 
on 7105 kHz. TWR also transmits via 
Bonaire in the Netherlands Antilles, 
with English daily on 11925 kHz 
0030-0130. 

Austria 

The Austrian Radio (ORF) schedule 
effective until March, shows English 
programmes beamed to Australia 
0430-0500 on 17770 kHz; 0830- 
0900 on 17720 kHz, 21555 and 15410 
kHz; and also between 1230-1300 on 
21715 kHz. The Saturday programmes 
include “The Week in Austria”. DXers 
and SWLs will be interested in the 
special Sunday programme “Austrian 
Shortwave Panorama” heard in English 
0915-0930 on 21715 kHz. J 

United Nations 

United Nations Radio programmes are 
broadcast to Asia Tuesdays to Saturdays, 
with English and Japanese on 15250 
kHz, 9565 kHz and 5955 kHz. These 
transmissions emanate from the Philip¬ 
pines relay (1525 kHz), from Delano 
(9565) and from Dixon, California 
(5955). 

Zimbabwe 

The Voice of Zimbabwe currently 
broadcasts via the facilities of Radio 
Mozambique in Maputo, and is audible 
from sign-on at 1800 until past 1845 
on 4855 kHz. This programme is pro¬ 
duced by the Zimbabwe African 
National Union, and is in English. At 
other times, 4855 kHz carries the 
normal Radio Mozambique programme 
in Portugese. 

Yemen 

Aden radio is now observed on the new 
outlet of 6005 kHz from evening sign- 
on at 150p,daily. This transmitter carries 
the General Service in Arabic, and pro¬ 
vides excellent signals in Australia 
currently. 

Compiled by the Australian Radio OX Club 
(ARDXC). For further information regarding 
shortwave radio and ARDXC’s activities, 
write to either PO Box 67 Highett, Vic. 

3190, or to PO Box 79, Narrabeen, NSW 
2101, with a 30c stamp. 
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SPEAKERS ! 


SPEAKERS ! SPEAKERS ! 


8 ill Edge oi UicU.on.ic. Agencie* ha* a *peakeA 
ioA VOU - no matteA what youA AequiAemenU we 
have the one ioA that special job - Uom Ae- 
paiAing a Uan*i*toA Aadio, a Aeplacement coa 
*peakeA to an elaboAate Hi Fi *et up. 


12" WOOFER 
frequency range F 


& ACCESSORIES. 

Y ATTRACTIVE 




7 WAY STEREO SPEAKER CONTROL, 
selected in 7 different 









ELECTRONIC AGENCIES 

115-117 Parramatta Road, Concord, 2137. Telephone 7*176472. 
Bossiness Hours 9am-5.30pm mon. fri. 9am-noon sat. 

Mail Order: $1 min pack/post + 5Z of purchase 

ALL LARGE ITEMS SENT FREIGHT ON BY ROAD T/PORT. 


Mail Order. 

P.0. Box. 1005, 

Burwood North. 2134. 


DBK 

Model 250 



TWICE AS MANY 
OR TWICE AS FAST 
OR TWICE THE SIZE 

That’s roughly the promise of 
the new Dek 250 precision sc¬ 
reen printer. Double benefits 
all round. Whether you are re¬ 
sisting P.C.B.’s, printing front 
panels or producing foil or 
plastic lables. 

The Dek 250 prints an area of 
18” x 10” (450 x250mm) More 
than twice the size of the well 
established Model 240. 

Of course the model 240 is still 
available. So is the Dek 1200 
specifically designed for thick 
film work. So too is the Dek 65 
for R & D applications. 

See the Dekmatic 65 and the 
240 at the Australian Interna¬ 
tional Engineering Exhibition, 
Sydney Showgrounds Sept. 
11-16. We are in the British 
Pavillion, Stand No.6. 


DBK 

PRECISION 

PRINTING 

SYSTEMS 

Represented in Australia by 
Findon Machinery Co. Pty. Ltd. 

31 Metropolitan Ave., 
Nunawading, Vic. 3131. 
Phone (03) 878-0883. 








































SUPER SPECIALS 

BD 139 — 50c ea. MJ2955 — 80c 
BD 140 — 50c ea. 2N3055 — 75c 

BC 547/8/9 — 15c ea. BC 557/8/9 — 20c ea. 
10 555 Timers for $2.80 10 741’s for $2.80. 


7400.. . 

7401 . 

7402 . 

7403 . 

7404 . 

7405 . 

7406 . 

7407 . 

7408 . 

7409 . 

7410 . 

7411 . 

7413 . 

7414 . 

7416 . 

7417 . 

7420. 

7422. 

7426 . 

7427 . 

7430. 

7432. 

7437 . 

7438 . 

7440 . 

7441 . 

7442 . 

7447 . 

7448 . 

7450 . 

7451 . 

7453 . 

7454 . 

7460. 

7470. 

7472 . 

7473 . 

7A7SZZZ 

7476. 

7480. 

7483. 

7485 . 

7486 . 

7490 . 

7491 . 

7492 . 

7493 . 

7494 . 

7495 . 

74100.. . 

74107.. . 

74121.. .. 

74123.. .. 

74132.. . 

74150.. . 

74151.. .. 


TTL 


74153.. .. 
74154 ... 

74157.. .. 

74160.. . 
74164 . . 

74165.. .. 

74173.. . 

74175.. .. 

74180.. . 

74192.. .. 

74193.. . 

74221.. . 

74367.. . 


74LS00... 

74LS01. 

74LS02. 

74LS03. 

74LS04. 

74LS05. 

74LS08. 

74LS09. 

74LS10. 

74LS11. 

74LS12. 

74LS14. 

74LS20. 

74LS21. 

74LS27. 

74LS28. 

74LS30. 

74LS32. 

74LS37. 

74LS38. 

74LS40. 

74LS42. 

74LS73. 

74LS74. 

74LS75. 

74LS78. 

74LS85. 

74LS86. 

74LS90. 

74LS92. 

74LS93. 

74LS95. 

74LS109. 
74LS113... 
74LS114... 
74LS138 
74LS151.... 
74LS154.... 
74LS157... 
74LS163.... 
74LS164.... 
74LS174... 
74LS175... 


74LS 


74LS191.1.20 

74LS192. 1.20 

74LS193....,1.20 

74LS194. .....1.20 

74LS195. 1.20 

74LS196.1.20 

74LS221.1,20 

74LS253. 1.85 

74LS279..:. 65 

74LS365....80 

74LS367......80 


CMOS 


4000.. . 

4001.. . 

4002.. .. 

4006.. . 

4007.. . 

4008.. . 

4011.. . 

4012.. . 

4013.. . 

4014.. .. 

4015.. .. 

4016.. .. 

4017.. . 

4018.. . 

4019.. .. 

4020.. .. 

4021.. .. 

4022.. . 

4023.. .. 

4024.. . 

4025.. . 

4027.. . 


4040.. .. 

4041.. .. 

4042.. .. 

4043.. .. 

4044.. . 

4046.. . 
4049 . . 

4050.. .. 

4051.. .. 

4052.. .. 

4053.. . 

4060.. . 

4066.. . 

4068.. . 

4069.. .. 

4070.. .. 

4071.. .. 


CANNON CONNECTORS 


4072 ... .40 

4073 .40 

4074 .40 

4076 ..<.1.85 

4077 .40 

4078 .40 

4081 .40 

4082 .40 

4510 .J...1.30 

4511 .,.1.30 

4518. 1.30 

4520. 1.30 

4528.1.20 

4555.1.20 

14553.7.50 

14584.1.25 

74C00.40 

74C02.40 

74C04 .r.. 40 

74C08. 40 

74C10.40 

74C14.1.90 

74C48.2.55 

74C73.1.20 

74C75.120 

74C76.1.35 

74C90.2.25 

74C93.2.25 

74C175.1.85 

74C192.2.25 

74C193.2.25 

LINEAR 

301.35 

307 .65 

308 .1.35 

311.85 

324.1.35 

339.90 

349.2.25 

356.1.65 

380 .1.20 

381 .2.00 

382 .2.00 

386.1.95 

555 .35 

556 .85 

565 .1.95 

566 .2.50 

567 .2.65 

709.75 

723(VR).55 

741..-.35 

747.1.25 

3900.90 

3909.1.25 

CA3130.1.95 


VOLTAGE 

REGS. 


723. 

7805 . 

7806 . 

7808. 

7812. 

7815. 

7818. 

7824. 

7905. 

7912. 

7915. 

78L05. 

78L12. 

78L15. 

79L05.:: 

79L12. 

79L15. 


OPTO 

FND507 C/A.../.1.70 

FND 357C/C....1.40 

FND500C/C.1.40 

Red LED.22 

Green LED.35 

Yellow LED.35 

DIODES 

IN4148.6c —5C/100 

IN4004 q. 

in5625'5A466v::::::::::45c 

i.c. 

SOCKETS 

8 PIN DIL. ..25 

14 PIN DIL.33 

16 PIN DIL.35 

18 PIN DIL.55 

24 PIN DIL.70 

28 PIN DIL.1.20 

40 PIN DIL.1.40 


Also in stock Multimeters, relays, veroboard, solder, solderwick, soldering irons, transformers. 
All components brand new by top companies. Prices current till end of March. 


ROD IRVING ELECTRONICS 

Shop 499, High Street, Northcote. Vic. 3070. Ph (03) 489-8131. Open Mon-Thurs 8 am — 5.30 pm, Fri 
8am — 7 pm. Sat 8.30am-12.30pm Mail Orders: PO Box 135, Northcote. Vic.3070. Minimum 75c post and 
pack. Send 30c stamp for free condensed catalogue. 
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[mxr| Professional Products 



The MXR Auto Phaser is designed to be the finest phasing 
unit available for professional applications. The Auto 
Phaser’s low distortion, low noise, and wide range of 
effects enables it to fill every studio phasing need. 

Ease of operation, low power consumption, and wide 
supply range makes it ideal in any portable mixing or 
P.A. application. 

Packaged in a compact and durable case, its controls are 
set up in a user-oriented fashion. 

The subjective audible effect of phasing is a product of a 
phase-shift created response characteristic resulting in 
a series of “notches” in the audio spectrum similar to reel 
flanging, but differing from flanging in the sense that 
these notches are not harmonically related. 

The MXR Mini Limiteris designed as a cost-effective 
answer to meeting the wide variety of audio limiter 
applications. 

Its wide supply range, low power consumption, and input- 
output characteristics enable it to interface with a diver¬ 
sity of equipment, from portable high impedance mixers 
to custom low impedance consoles. 

Low noise, low distortion and quick response enable it 
to effectively control signal peaks. Attack time is fast 
(approx. 1 ms.), and release time is both variable via rear 
trim pot and dependent upon the amount of gain reduc¬ 
tion. Four instantly responsive L.E.D.'s continuously 
indicate gain reduction. The Mini Limiter has quick 
recovery from heavy gain reduction, but approaches 
maximum gain slowly, a most useful recovery character¬ 
istic in application. 

The Mini Limiter is supplied in a sturdy and compact 
case which can easily be incorporated into any console 
or rack. 


The MXR Auto Flanger is the first professional audio delay 
line capable of producing true flanging—repeatably and 
economically, designed for both portable use and custom 
installations, the Auto Flanger reliably meets the most 
demanding of professional audio needs. 

The front panel layout and control functions are designed 
to be as versatile as possible while maintaining ease of 
operation. 

Due to the precise mathematical relationship between 
the time delay and the resulting comb filter response, the 
Auto Flanger causes random program material (i.e. drums, 
cymbals, and other percussion) to take on musical tonality, 
a characteristic not found with phasing. 


The MXR Professional Products Rack is a compact, self- 
contained enclosure for mounting, powering, and inter¬ 
facing up to four Auto Flangers or Auto Phasers in any 
combination. Its unique powersupply design allows 
operation over a wide range of line voltages. 

Packaged in a rugged and attractive case, the Professional 
Products Rack is designed for standard half-rack mount¬ 
ing. It may also be used in a freestanding configuration 
for studio effects on location. A versatile control arrange¬ 
ment permits independent operation of each unitor 
synchronous operation in a wide variety of master-slave 
combinations. Conveniently grouped phone jacks make 
it possible for units to be patched individually or in series. 
This complete flexibility allows a wide spectrum of 
creative effects. 

For more information see your MXR dealer. 

The Music Distillery,503 Pittwater Road, 

Brookvale NSW 2100. 938-2372 


| Professional 
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Mini-Mart 


send your ad to - 
ETI MiniMart, 
Modern Magazines, 
15 Boundary Street, 
Rushcutters Bay, 
NSW 2011. 


WE'LL PRINT your 24 words (maximum) totally free of charge. Copy must be with 
us by the 1st of the month preceding the month of issue. Please, please write or 
preferably type your adverts clearly. 

CONDITIONS 

Name and address plus phone number (if required) must be included within the 24 words allowed. 
Reasonable abbreviations, such as 25 Wrms, count as one word. 

Private adverts only will be accepted. Please lefus know if you find a commercial enterprise 
using this service. 

Every effort will be made to publish all adverts received - however, r 
doing is accep ted or implied. 

Adverts must relate to electronics or audio - general adverts cannot be accepted. 


o responsibility for so 


MELBOURNE hi-fi and tape fans. The 
Recording Society of Australia meets mon¬ 
thly. You are invited to come along. For 
information or syllabus - ring or write to 
Don Patrick, 36 Argyle St, Macleod, Vic 
3085 (03) 459.1717. 

SELL: CB Radio Super Panther 23 ch 

SSB/AM synthesised with licence and 2 
whips, coax, etc. Also CD1 capable of 1000 
SPM. Ring AH (03) 465.7553. 

HALL effect computer keyboard, encoder, 
metal escutcheon, data sheets, socket¬ 
wiring, original box $45 uses +5v supply. 
B Lind, 11 Tracey Avenue, Flinders Park, 
SA 5025. 

WANTED: Old paper tape punching and 
reading machines, working, 8 column. C B 
Munchow, 13 Parsons St, Toowoomba, Old 
4350. Phone (076) 35.1148. 

BRAND new TI59 programmable calculator. 
Excellent value at $260. Software enquiries 
welcome. Contact Serge Petelin, 95 Gerler 
St, Bardon, Old (07) 36.4197. 

TI58/59, HP25/25C programs. Roulette, 
golf, sniper, wumpus. Also biorhythms, 
mastermind, hilo (HP only); nim, lunar- 
landing, blackjack (Tl only). $3 each. Or 
7 for$15. I Webber, 92 Royal Pde, Old 4060. 

SELL Leader LSG 532 TV-FM sweep-marker 
generator. AWA volt-ohmyst 2A56074 
VTVM. $75 each. Both new. VTVM case 
incl. 102 Commercial Road, Pt Augusta, SA 
5700. 

SALE: 2650 micro computer complete 

with ASCII keyboard,VDU,video modulator 
cassette interface, recorder and software 
package $450. (02) 960.3116. 

WANTED old 78 record lists and catalogues 
HMV, Regal, Zonophone-Capitol, London, 
MGM, Decca, Columbia, etc. Allen Goodwin, 
Bagdad Sth.Tas 7407. 

FOR sale: Videotape, Sanyo, %" High 
Energy 2400 ft reels $10 each. R Beckett, 
PO Box 510, Penrith, NSW 2760. Tel (02) 
230.5169 BH. 


74 ETI and 51 EA.some back to 1971. Also 
30+ Practical Wireless, PE & EE. Whole lot 
$160.00. Phone Dean on (03) 850.9107. 


SHORTWAVE listeners and DXers: South¬ 
ern Cross DX Club inc, GPO Box 336, 
Adelaide, SA 5001 can assist you: Sample 
monthly bulletin 8t details for 20 cent stamp. 

TELETYPE for sale, ASR 33 recently over¬ 
hauled and in good condition. $650 ONO. 
Ring (02) 637.8189 or (02) 44.4418 AH. 

WANTED desperately Phillips 506 C443 5 
pin pentode valve suit old Phillips wireless 
type 2510. Garry Holmes, 7A Joseph St, 
Sale, Vic 3850, phone: (051) 44.4639. 


SELL: Back issues of EA and ETI from '74 
to '78 and also 5 folders suitable for above 
magazines. Ring AH (03) 465.7553. 

FOR sale: Motorola MEK D2 kit with extra 
RAMs fully wired, free power supply, docu¬ 
ments, perfect condition hardly used, $200, 
bargain 337.2317, AH 337.2317. 


INVALID pensioner would like regular 
assembly work. Has DMM and CRO. Could 
pick up in Sydney. R Zweers, 1 Cudgee 
Crescent, Mt Kembla, Tel (042) 71.3882. 


TECHNICS RP3210E stereo microphone, 
brand new in original packing. New price 
$47.50 - sell $25.00. Tel (02) 89.4645. 

S-100 16k EPROM board, 0-3 waits, 16k 
boundry, Ik disables 2k blank 2708 installed 
assembled. Tested. $110 ONO. Steve Dart 
(03) 92.1765. 


24 channel Markland concert mixer. 3 way 
eq, 3 aux sends, 600 ohms inputs, 75 ohms 
outputs, balanced, XLR, roadcase. $3,500 
PO Box 47-301, Auckland 764-545. 


K W Viceroy transmitter, SSB/AM/CW, 80 
to 10 metres. Plus old radio parts $180. P 
Cole, phone (03) 848.4970. 

WANTED: Circuit diagram for Phillips TCA 
1676 6M transceiver, buy or copy. Contact 
Tony, 5/6 Lantaie Ave, Croydon, 3136. 


TRS-80 computer programs available, mainly 
exchange but will sell. Also 4k-16k upgrade 
kits. Write for more info C/- PO Box 122, 
Bondi Beach, NSW 2026. 


SSTV Robot monitor wanted in perfect 
order. Details to G Palmer, PO Box 366, 
Surfers Paradise, Old 4217, or phone (075) 
39.9111. 


SELL two vintage receivers (1) STCTRF 5 
valve types 235/224 etc. (2) Kreisler 6 valve 
types 6A7/6D6/6E5, etc. Speakers no cab¬ 
inets. Stewart, 1/309 Windsor Road, Baulk- 
ham Hills 2153 (02) 639.1927. 

FOR sale: Unimetrics Stingray 11 SSB AM 
23 channel CB radio. Very good condition, 
$100 ONO, 8 Macintosh Street, Mount 
Gambier, SA 5290. 

FOR sale: Apeco CCTV camera RF or video 
output, works with any TV, with new b’cast 
quality vidicon and FI.4 lens. $200 (02) 
960.3116. 

MOTOROLA MEK6800 D2 evaluation kit. 
Assembled, tested and working including 
memory expansion, BUS buffers, 5 position 
mother board. $285, phone (02) 440.8343 
AH. 

WANTED: Wharfedale Super 12 FS/AL's, 
Goodmans 301's and Wharfedale Super 3's. 
Also Harley-Turner 315's, or others. G 
Squires, 7 Elman Road, Cheltenham, Vic. 
93.4470. 

SIX aluminium knobs three sizes; eight DPDT 
rocker switches; two sheets fibreglass board 
360 mm x 330 mm; $5.50 total price five 
lots available (08) 353.1278. 

COMPUTER 2650 4k RAM EA-VDU cass¬ 
ette interface, keyboard, etc. All housed. 
Stacks of software $400 or separate $200 
each. Howard 59.3667, Bardwell Park. 
Urgent. 

COSSOR CROs, 1 single beam $70 working, 
1 double beam $30 not working. Phone (02) 
637.4741, K Stanberg, 35 Malvern Avenue, 
Merrylands, NSW 2160. 

AUSTRALIAN Radio DX Club, for short¬ 
wave and medium wave DXers. Monthly 
magazine published. Write for details with 
30 cent stamp to PO Box 67, Highett, Vic 
3190 or PO Box 79, Narrabeen, NSW 2101. 

REGULATED power supplies (ex computer) 
-90v to +30v at 1A $20; -14v +10v and +20v 
at 5A $30; and +/-5v at 50A $40; or the lot 
for $65. Kris McLean, Granville 682.4015. 


ADELAIDE readers who lack time, exper¬ 
ience to build a kit. I will assemble it cheaply 
with 1 yr written guarantee. Paul Hampton- 
Smith, Prospect (08) 44.1627. 
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SN76018 10W. AMP 

LM301A 2 PACK 

555 TIMER 

741-CAN METAL CAN 

741 8 PIN 

LM3900 

LM3909 

SN76477 COMPLEX SOUND CEN 


$1.50 

$0.70 

$0.32 

$0.55 

$0.34 

$0,87 

$1.20 

$4.80 


$0.90 

$0.90, 

$0.90 

$0.90 


TIL 209 TIRED 
TIL 220 Tl% RED 
TIL 222 Tl % GREEN 
TIL 222 Tl% AMBER 
TIL 305 5 x 7 ALPHA DISP 
TIL 312 .3" 7 SEG C/A 
TIL 313.3 7 SEG C/C 


$0.55 FOR 3 
$0.55 FOR 2 
$0.75 FOR 2 
$0.82 FOR 2 
$3.32 
$1.75 
$1.75 


MEMORY IC’S 

2102A-4 IK STATIC 
2114/4045 4K STATIC 
5101-8 256 x 4, CMOS STATIC 
4116 16K DYNAMIC 


$9.50 

$3.00 

$20.50 


XTAL — 1 Mhz 

— 1.8 Mhz 
—2 Mhz 

— 4 Mhz 
-5 Mhz 

— 6 Mhz 

— 10 Mhz 

— 12 Mhz 


CRYSTALS (t 0.005% @ 25°C) 


$7.70 

$7.70 

$7.70 

$6.6Q 

$6.60 

$6.60 

$6.38 

$6.38 


7400 3 pack 

7401 3 pack 

7403 3 pack 

7404 3 pack 
7410 3 pack 
7430 3 pack 
7438 3 pack 
74393 pack 
7448 ea. 
7472 3 pack 


$0.66 

$0.66 

$0.66 

$0.66 

$0.66 

$0.66 

$0.66 

$0.85 

$1.10 


7486 3 pack 
7490 ea. 
74145 ea. 
74172 ea. 
74174 ea. 


$0.66 I 

$0.55 I 
$0.50 I 
$0.78 I 
$1.25 I 


MAIL ORDER 

P.O. BOX 898 CROWS NEST. N.S.W. 2065 AUSTRALIA 


Silicon Valley 
23 Chandos Street, 
St. Leonards, 
Sydney, N.S.W. 

Tel: (02) 439 2965 


Silicon Valley Silicon Valley 

380 Bridge Road. 170 Sturt Street 

Richmond, Melbourne. Adelaide. S.A. 

VIC Tel: (08) 51 4080 

Tel: (03) 429 4780 


Silicon Valley 
22 Ross Street, 
Newstead, Brisbane, 
OLD. 

Tel: (07) 52 1339 


Silicon Valley 
7-9 Kirk Street, 

Grdy Lynn, Auckland, 
N.Z. Tel: 76 1169 
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ALL PRICES INCLUDE TAX 


THIS OFFER VALID ONLY THROUGH OUR MAIL ORDER 
DIVISION 

P O. BOX 898 CROWS NEST. N.S.W. 2065 AUSTRALIA 


PLEASE ADD $2.00 FOR POST AND PACKAGING. GOODS WILL 
BE DESPATCHED WITHIN 24 HOURS OF RECEIPT OF YOUR 
CHEQUE OR MONEY ORDER. 
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The Ionospheric Prediction Service have 
kindly devejoped propagation pre¬ 
dictions for us, in the form of a com¬ 
puter printout, which we can reproduce 
directly. These predictions are known as 
GRAF EX and contain a lot more infor¬ 
mation than those we published 
previously. 

The left hand vertical column of each 
printout lists the frequency, in MHz, for 
each horizontal row of characters. Each 
vertical column of characters represents 
one hour, commencing at 00 UT on the 
left-most column going to 23 UT on 
the extreme right column. 

Each printout is for a particular path, 
named at the bottom. The month to 
which the predictions apply, the mean 
path distance and the great circle bear- 
'' A blank means no propagation is possi 


ing are also listed beneath each print¬ 
out. 

A variety of up to ten characters may 
appear on the printout and their mean¬ 
ings are listed in the table reproduced 
here. 

The form of the GRAF EX predictions 
allows the indication of several 'modes' 
of propagation. The first mode is that 
requiring the least number of 'hops'. 
This will mean two hops on paths of 
length 4000 to 6000 km or so, three 
hops on paths around 7000 to 10,000 
km in length, and so on. The second 
mode for a path will be the next in¬ 
tegral number of hops that may be 
required to propagate a signal over the 
path. 

Thus, the second mode for paths 
by a normal first or second mode. 


' -' A dot indicates that propagation is possible but probably on less than 50% of the days of 
the month. This normally applies for the first F mode but under some circumstances the 
first mode may not be propagated because the layer is too low (usually for hops greater 
than 3000 kilometres) in which case the symbol applies to the second mode. 

' % ' Propagation is possible between 50% and 90% of the days of the month. It should be 

noted that the median F MUF for each hour lies between the lowest '. ' and the highest 
' % ' for that hour. 

'F' Propagation is possible by the first F mode on at least 90% of the days of the month 
unless there is a severe ionospheric disturbance. For frequencies on the highest 'F' for 
the hour the probability is 90% but this will increase slightly on lower frequencies. 

'E' Propagation is possible by the first E mode and on less than 50% of days by the first 
F mode. This symbol overrides '. ' if present. 

'P' Propagation is possible by the first E mode and between 50% and 90% of days by the 
first F modes. This symbol overrides ‘ % '. 

'B' Propagation is possible by the first E mode and by the first F mode on more than 90% of 
the days. This symbol overrides ‘F*. 


'M' Propagation is possible by both the first and second F modes. The strongest mode is 

normally the first mode but the vertical aerial pattern may influence the mode received. 
It should be noted that the second F mode MUF is just about the highest frequency 
showing 'M'. 


'S' Propagation is not possible by the first mode but it is possible by the second mode. It 
should be remembered that propagation may be possible by other modes, e.g.: the third 
F or mixed E and F modes at these frequencies. This symbol does not occur very often. 
'A' High absorption i.e.: above the ALF but probably too close to it for good communication. 

'X' Complex mixture of modes including the second E mode (the vertical angles of the first 

F and the second E modes are often very close). 


around 4000 to 6000 km in lengtl 
will involve three hops and for path 
7000 to 10,000 km long will involv 
four hops, and so forth. 

Mixed modes may also be indicate' 
(symbols M, S and X). That is, 
combination of hops involving bot 
first and second modes perhaps (thi 
indicates that considerable fading ma 
be experienced on signals); a mixtur 
of hops involving both the E and 
layers of the ionosphere, etc. (Se 
"Propagation, a Closer Look", the Juf 
1978 issue of ETI, pages 112 to 114.). 

For ultra-reliable predictions follov 
the times and frequencies indicated b' 
the F characters on the printouts. For 
bit of adrenalin in your operating, us 
the % symbols area of the printouts 
But, for a real 'buzz' look to the do 
symbols area and hang around durin 
the month of the predictions for thos 
magic days when the higher frequenc' 
DX starts pouring through! 

Six metre band amateur enthusiast 
should scan the printouts for those tha 
have characters extending into th 
40 MHz region and operate accordingly 

Co-ordinated Universal Time (UT) i 
used on all predictions. For mos 
people's purposes that's equivalent t( 
the well-known GMT. Thus, times fo 
Eastern Australia will be 10 hours aheac 
(Eastern Australian Standard Time o 
E.A.S.T.); for central Australia, 9V 
hours ahead and for Western Australia 
8 hours ahead. Don’t forget to take intc 
account Daylight Saving Time when 
and when it applies. Oh, heck, sav< 
yourself all the hassle and run a clocl 
in the shack set to Universal Time! 

For information on the areas servec 
by the prediction charts, see ETI Julv 
1978, page 113. 



East Coast — South 
Africa (also serves South 
Central) 

90 



East Coast — North 
Africa (also serves South 
Central) 



East Coast - South 
America (also serves 
South Central) 



East Coast - North 
America (also NE and 
South Central)- 

February 1979 


Electronics Today International 





























Blob — Board 
for 

Digital Electronics by 
Experiment 


YOUR NEAREST 
BLOB DEALER? 

THAT’S EASY. 

WRITE TO: 

BLOB BOARD 
ASSOCIATES 

P.0. Box 23, SURREY HILLS, 

VIC. 3127. or RING (03) 89-1019. 



MR. BLOB SAYS: Come to see me at MacGrath . . . 

We will be demonstrating our fabulous range of Blob 
Boards and Decs at MacGrath, 208 Little Lonsdale St. 
Melbourne, on Friday February 16th, Saturday February 
17th, Friday February 23rd and Saturday February 24th. 
See my exciting range of projects that are so easy to 
construct on my versatile decs and can be transferred to 
my printed boards with a few quick blobs from my Scope 
TC60 AUTOMATIC TEMPERATURE CONTROLLED IRON. 



PROFESSIONAL 

SOUND & LIGHT 
SOUND & LIGHT 
SOUND & LIGHT 

SOUND & LIGHT 

Importers of 

Quality Electronic Equipment 
Complete HIRE e SALES e DESIGN 
service to the entertainment industry. 

OFFICE and SHOWROOMS 
2388 Gold Coast Highway. 

Mermaid Beach. Old. 4218. 

Phone (075) 38-3331. 


Automatic voice overide e tape-in, tape-out e 2 microphone in e 2 x turntables in e T.T. start buttons e slave out e 2 
year guarantee. 

Available separate or in console C/W turntables and 200 watt power amp built-in. Mono or stereo. Size (mixer only) 17cm x 
86.5cm x 9cm. Weight 4.5kg. 

I I Tr\ o CA PROFESSIONAL 
LI I U ^OU EFFECTS PROJECTOR 

e New 250W Quartz Iodine Effects projector for use with effects from spectacul 
Lightomation range e Lens system totally enclosed to eliminate light spill e Cot 
quiet operation, high efficiency tangential air blower e Used free-f— 
suspended with adjustable handle e Supplied as "Main-Frame Unit" 


e STROBES e SOUND TO LIGHT UNITS e DRY ICE FOG MACHINES e ROPEUTES • UGHTING STANDS e BEACONS 
e JBL SPEAKERS A CABINETS t Brochures available on request. 



EPROM ERASERS 

CALCULATORS 


TEXAS SHARP 


TI58: $125.53 (Credit card calculator) 

rSofSan Calcula '° r Prices ,ax exemp ' 


TI-MBA: $82.60 

TI-25: $35.45 

CA«5IO WATCHES 

UAd 1U 12 function LCD 

FX3100: $55.20 CHRONOGRAPH $42.50 

Wmt Complete with 

” 20-minute timer 

EFlROm ELECTRDniCS 

ERASES UP TO 30 EPROMS IN 10 MINUTES 
$120 incl. sales tax and P&P. 

10 EPROM VERSION $95 incl. 

PO Box 90, East Kew, 3102. 

Also available from: 

MACKAY ELECTRONIC DISTRIBUTORS PTY. LTD. 

Regd. Office: 32 Woodhouse Rd, Doncaster East, Victoria. 3109. Ph: 842-4885 

SALES AND SERVICE Allrtl DIGITAL COMPUTER ORGANS 

CALCULATORS AND WATCHES 
AVAILABLE ex stock 
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NOW IN STOCK! 

FTI fiRfl STAC TIMER KIT 
til uuu i nc i u( jj n g Cabinet 

$89.50 ea. p&p$4 
2114 IK 4-Bit RAM 
$7.95 ea. p&p 30 c. 

ALPHA Connectors and Ribbon Cable, 
14 to 50 way. 

Use of Bench Press available no charge 
to our customers. 


NOW AVAILABLE EX STOCK: 

The new SINCLAIR DM 235 Digital Multimeter. 

Large 3V2 digit display reading to plus/minus 1999. Six functions 
in 26 ranges. DC volts, ImVto 1000V, AC volts, 1 mV to 750V. DC 
current, luA to 1A. AC current, luA to 1A Resistance, 1 ohm 
to 20M ohms. Diode test, 0.1 uA to 1mA. Impedance, 10M 
ohms. 12 month guarantee. P&P $2. 


v $145 


incl tax. ($132 tax exempt) 


Also available; The ideal pocket size digital 

multimeter, the SINCLAIR PDM 35, for only $61.50 incl. tax. 

($56 tax exempt) P&P $2. 


• Philips AD12 K 12 TK 3 way 12" 40 watt speaker kits, complete, 
$279.50 pr inc tax. 

• Philips AD 8K 40 3 way 8” 40 watt speaker kits, complete, $195 pr inc 
tax. 

• Philips AD 8K 30 2 way 8” 30 watt speaker kits, complete, $137.50 pr 
inc tax. 

• Philips AD0160 T8 stereo tweeter kits incl crossover caps, $26.75 pr 
inc tax. 

e Large range of Philips, Plessey-Foster and CTS speakers in stock. 

• Philips EUY-10E 023LE Tape Printers, $75 ea inc tax. 

• South West Tech Keyboard kits, $85 ea inc tax. 

t Micro Honeywell Hall Effect Keyboards, $120 ea inc tax. 
t Daneva Keyboards (63 keys) $45 ea inc tax. 

WE NOW STOCK a huge range of semiconductors (incl micro chips) by all 
leading manufacturers at most competitive prices. Also a full range of 
capacitors, resistors, plugs, sockets, cables, connectors, instrument 
cases, transformers, Vero and Blob board, Continental breadboard, ETI 
and £A project boards, Chart Pak, potentiometers, in fact, just about 
everything electronic at Melbourne’s leading electronic centre. 

Make sure you visit our BARGAIN BAR’ where you’ll find: 

• Transformers from 20c ea. • Resistors from 1c ea. 

• Capacitors from 2c ea. • Pots from 5c ea. 

• Diodes from 3c ea. • Transistors from 5c ea. 

Pius lots of other goodies at similar low, low prices. 


_ r _taloouc__ _ 

exempt through our new wholesale division, Ellistronics 
P/L. 

EUISTROAKS 

289 LATROBE ST, MELBOURNE 3000 

Phone (03) 602-3282 


applied tax 
Wholesale 



HELP! 
EH HEEDS 
YOU! 


WE ARE LOOKING for someone to work on ETI’s project 
development staff. Applicants must be capable of, firstly, 
designing and breadboarding prototype circuits, and secondly, 
converting the proven circuits into well-built finished projects 
of the high standard necessary for publication. 

Skills required include a good standard of workmanship, 
both electronically and mechanically. Ability to design pc 
boards would be an advantage, though limited experience in 
this area should not deter candidates from applying. A strong 
background in digital electronics is essential. 

The majority of work is design and construction, but it 
will be necessary to liaise with other editorial staff in the 
presentation of the magazine project article. 

The job is in our project development lab at Rushcutters 
Bay. Salary will depend upon experience and ability, but 
will be in the region of $12 000. 

For further information phone Phil Wait on (02) 33 4282, 
Or write, enclosing a complete resume, to Staff Vacancy, 
Electronics Today International, 15 Boundary Street, 
Rushcutters Bay, NSW 2011: 
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Ideas for 
experimenters 


hese pages are intended primarily as a source of ideas. As far as reason- 
bly possible all material has been checked for feasibility, component 
vailability etc, but the circuits have not necessarily been built and tested 
i our laboratory. Because of the nature of the information in this section 
re cannot enter into any correspondence about any of the circuits, nor 
an we produce constructional details. 

ilectronics Today is always seeking material for these pages. All published 
laterial is paid for - generally at a rate of $5 to $7 per item. 


Cold-start' For CD Units 

/lany cars are fitted with cold-start 
:oils, which operate at full current only 
>n starting, then are fed via a ballast 
liscarded when CD ignition is fitted, 
nd the coil is run at 'full power' all the 
ime. It's a simple matter to arrange for 
he cold-start circuit to operate a relay 
nside the CD unit which switches in a 
econd capacitor C2 across the main 


one, thus increasing the energy of the 
spark when the engine is starting. After 
starting, C2 is no longer in circuit and 
the main capacitor Cl alone supplies 
current to the coil, thus alleviating any 
charging problems with attendant loss 
of power at high revs. 

RLA is any 12 volt relay, and C2 can 
have the same value as the existing 
capacitor Cl, usually 470n or 1/xO. 




tain Alarm/Door Bell 

With SI open the circuit functions as a 
loorbell. With SI closed, rain falling on 
he sensor will turn on Q1, Q2 and the 
hyristor will trigger activating the bell. 
R4 provides the holding current for the 


thyristor while D1 prevents any damage 
to the thyristor from back EMF in the 
bell coil. The sensor is made from 3 
square inches of copper clad board with 
a razor cut down the centre. Cl 
prevents any pickup in the sensor leads. 


y FRG -7 

RECEIVER 


for amateurs, 
novices 

short-wave 

listeners 


Latest model includes fine-tune adjustment 

MANUFACTURER S TECHNICAL DATA 

• Electronic band changing. 

• 0.5-29.9 MHz continuous coverage. 

• Uses Wadley loop (drift cancellation 
circuit) to derive synthesized het- 
rodyne oscillator signal. 

• LSB, USB. AM and CW. 

• Frequency readout better than 10 KHz 
(readable to 5 KHz). 

• Stability within 500 HZ during any 
30-minute period after warm-up. 

• Better than 0.7 VforiOdBS N/SSB 
and CW. Better than 2 VforiOdBS 

N/N AM. 

• Selectivity 3 KHz at -6 dB, 7 KHz 
at -50 dB 

• Input Impedance' high 0.5-1.6 MHZ. 
50-75 ohm 1.6-29.9 MHz. 

• 234V AC 50-60 Hz or 12V DC external. 

• Internal dry cell operation optional. 

• Size 340 mm x 153 mm x 285 mm. 

• Price $389.00 

• YAESU FRG 7 internal battery holder 
for 8 size ‘D’ cells, $10. 

• Prices include S/tax, freight extra. Prices 
and Specs subject to change 

Explore the wonderful world of short¬ 
wave listening. 

Hear broadcast stations, amateurs, 
ships, aircraft and morse code from sta¬ 
tions all over the globe. 

Provides an introduction into many as¬ 
pects of electronics and communica¬ 
tions, CB'ers upgrade and widen your 
scope of operation. The FRG-7 will pro¬ 
vide the means of listening to the 
amateur bands so that you can get the 
"feel" of amateur "ham" radio. 

You can tune into the morse practice 
transmissions and broadcasts con¬ 
ducted by the Wireless Institute of Au¬ 
stralia: the Radio Amateurs representa¬ 
tive Society in Australia. 

Write for a descriptive brochure. 
Remember, BAIL has been the au¬ 
thorised agent for the YAESU MUSEN 
CO LTD since 1963. Our experience 
gathered over these yearyears, and a 
lifelong participation in electronics, 
places us in a superior position to handle 
warranty, after sales service and advice 
on the wide range of Yaesu amateur 
radio equipment. 

Avoid unauthorised handlers of equip¬ 
ment as it generally results in the supply 
of nop-export 110V sets with 2-core AC 
power cables, instruction manuals 
printed in Japanese, lack of service etc. 
Consult us for advice on your require¬ 
ments in the field of short-wave listening 
and amateur radio. 


For further information call or write to 
the Amateur radio specialists. 

Aaitrallin YAESU Agmti line* 1(63. 
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AUSTRALIA 


KITS 

Colour tank battles, $48.50 
B&W road race, $28.00 
Colour wipeout/breakout, $42.50 

CHIPS 

AY-3-8610 (10 games), $15.50L AY-3-8603 (road 
race), $15.80 

AY-3-8605 (warfare), $16.50 
AY-3-8606 (wipeout/breakout), $16.50 
AY-3-8607 (shooting gallery), $16.80 
Colour encoder module, $9.80 
With 4.43MHz crystal, $13.00 
CRYSTALS 
1MHz, $6.50 
3.579 MHz, $2.60 
4.43MHz, $4.10 

Kits include all parts, just add controls and case. 
WATCHES 

12 function chronograph LCD, $42.50. 

Prices include postage within Australia. 


PO Box 40, North Balwyn, 3104. Victoria. 



AUDIO ENGINEERING & PRODUCTION 


SCHOOL OF ELECTRONICS 


• Basic Electronics Course — 12 weeks $180 v 'V’ 

t Phase 1 Audio Course — 12 weeks $180 % 

• Phase 2 Digital Course — 12 weeks $180 \ 

• Phase 3 Radio & CB Course —12 weeks $180 
Courses are designed to teach you the maximum 
amount of knowledge in a practical period of time. 
Day & Night classes, Weekend Seminars. 


Sydney 922-6301 . . . Melbourne 95-9510 . . . Canberra 80-4446 . . . Adelaide 261-1383 . . . Newcastle 69-4021 


If you’re serious about audio 
engineering, are willing to 
study hard, attend lectures 
and practical recording 
sessions, contact John 
Burnett or Stephen Penning, 
A.S.R.E. 
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Ideas for experimenters 



Logic Noise Detector 

Ever since the advent of binary logic, 
spurious noise spikes and pulses have 
aeen the curse of the designers of even 
rlementary systems. This circuit will 
lelp detect 'noisy' logic levels. With 
5W1 in position I, any logic zero spikes 


Test Unit for Sequential Logic 

Any one testing a sequential logic 
circuit requires input pulses free of 
contact bounce. This unit does this, 
providing two switched, jitter-free 
outputs and a 'slow' variable speed 
clock. The complements of these signals 
are also provided. 


NOTE 

SW1 is 2 POLE CHANGEOVER 
SW2 is PUSH BUTTON 


occurring on a steady logic T will set 
the R-S latch and the LED will be 
illuminated. With SW1 in position 2, 
an extra inverter is brought in, and 
the circuit will be triggered by any logic 
'I' spikes. 



The components shown give the 
clock a frequency range of 1-200 Hz. 
The clock's buffered output will drive 
up to two TTL inputs. 

The 100R resistors on all outputs 
provide some measure of accidental 
short circuit protection. 


ELECTROCRAFT 

PTY. LTD. 

68 Whiting Street, Artarmon, 2064 
Telephone 438-4308. 438-3266 


Far out 
TV reception 
forcaravan 
owners. 

ELECTROCRAFT antenna kits are the simplest 
method of providing your RV with excellent TV and 
radio reception. The modern space age design and 
compact construction give these antennas an 
attractive appearance to go with today’s 
handsome RV’s. The unique circuitry of these 
antennas will give you the best possible color and 
black and white reception on all 82 VHF/UHF TV 
channels and AM/FM radio. 

All four models raise lower and rotate from 
inside the vehicle. When in travel position, all 
exposed parts are snug against roof of vehicle 
protected from damage by tree limbs and wires. 

For years of trouble free service all exposed 
parts are either stainless steel, aluminium or tough 
ABS plastic and will never stain or corrode finish of 
vehicle. Easy to install on most RVs with only 
simple hand tools. Cranks up to a maximum height 
of 44” above roof and extends only 4” above roof 
while in travel position. 


RVH-3 

DELUXE MODEL WITH BUILT-IN 
SPLITTER & 12VDC RECEPTACLE. 




IC3,4 are SN7400 TTL 


Electronics Today International - February 1979 


97 












































Re-an 

cabinet 

fittings 



RECESS HANDLE FOR 
SPEAKER BOX R338 



BLACK SEE-THROUGH 
GRILLE CLOTH Gill 

Send tor a tree catalogue 
and price llat to: 

HOLDEN WASP 

INTERNATIONAL 

PO Box 532, Marrickville, 2204. 

39 Chalder St., Marrickville, 
or Phone (02) -60-3488. 


RECORDING 

ENGINEER 

COURSE 



At the SCHOOL OF AUDIO ENGINEERING where you 
can learn the latest technology of music recording 
and production. 

The classes are conducted in two fully equipped 
studios (Sydney 16 track and 8 track; Melbourne 8 
track) with: 


I UNLIMITED STUDIO TIME* 

I JOIN IN PRODUCTION 
I SMALL CLASSES (15 maximum) 
I INDIVIDUAL STUDIO TIMES 
I GUEST LECTURERS 


Course commences: FEB 1979 
SCHOOL OF AUDIO ENGINEERING 

SYDNEY 

420 Elizabeth St, Surry Hills. 2010. 
Tel: (02) 699-7931 

MELBOURNE 

36 Rae St, Nth. Fitzroy. 3068. 
Tel: (03) 481-1627 
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COMPUTER 

BITS 

47 Birch Street, 
BANKSTOWN. NSW. 2200. 

A DIVISION OF AUTOMATION 
STATHAM PTY. LTD. 

(02) 709-4144. Telex AA26770. 
Trade Enquiries Welcome. 
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102 Memory Tester 

'his circuit provides for the testing of 
024 bit X 1 memories, such as the 
102 series, in two modes. Mode-1 
ycles the memory continuously 
trough write and read, alternately 
iriting zeroes and ones then reading to 
nsure the write was successful. Mode-2 


Exclusive OR and NOR gates 

When constructing logic circuits which 
need either an exclusive OR or exclusive 
NOR gate, and one is not available, 
the following arrangement of NAND 
or NOR gates can produce the required 
results. The circuits can be constructed 
using standard TTL or CMOS gates. 




allows the write of a signal onto the 
memory, then continuously reads it to 
ensure the data is stable. 

In both modes, the output from the 
memory is compared with what should 
be there, and if there is a difference, 
an LED flashes, accompanied by a click 
from the speaker. In mode-2, on power 
on, a continuous noise will be heard 




ELECTRONICS 


HOTEL CAR PARK 
BEXLEY NORTH 
502-2094 

• 

Canon Calculators 
Peak and Hioki 
Multimeters 
Audio leads & plugs 

• 

ALL QUALITY 

COMPONENTS 

• 

FEBRUARY SPECIAL 

Motorola 555 Timers 

40c ea. 


WE STOCK 

COMPONENTS FROM: 

IRH 

RALMAR 
A & R S0ANAR 
SILICON VALLEY 
Plus many more 

MAIL ORDERS 

18 Sarsfield Circuit, 
Bexley North. 2207 
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SEALED,RECHARGEABLE, 
MAINTENANCE-FREE BATTERIES... 


Internationally accepted YLIASA BRAND batteries have such features as - 

• no maintenance, never need topping up • unspillable, may be charged/discharged in any position • wide 
range of capacities. 


| SEALED NICKEL CADMIUM 
I BUTTON CELLS 
5 • Various types available for — 
Standard rate discharge 
High rate discharge 
Trickle charge 

• Large range, 1.25 cells available in 
single or multi cell stacks from 

10 MAH to 500 MAH 

• May be charged and discharged 
over a wide temperature range 


ft SEALED NICKEL CADMIUM 
y SINTERED PLATE CELLS I 
■* • Various types available for — m 
High temperature operation, 
Rapid recharging, 

High rate discharge 

• Self resealing gas release safety 
venting system 

• Large range 1.25 volt cells from 
140 MAH to 3500 MAH 

• AA . C'and D'sizes available 


l SEALED LEAD CALCIUM 

I BATTERIES 

II • Long life, 1200 cycles or 5 years float 

service life possible 

• Self resealing gas release safety 
venting system 

• May be continuously cycled or float 
charged 

• May be charged and discharged 
over a wide temperature range 

• Long shelf life, capable of prolonged 
open circuit standing 

• Large range — 

6 volts from 1.2 A.H. to 10 A.H. 

12 volts from 1.9 A.H. to 20 A.H. 


ADDRESS ALL ENQUIRIES TO: 


New South Wales: I.E.I. Pty. Ltd. 109 Alexander Street Crows Nest, 2065 Phone: 4382722,4382932 
Victoria: I.E.I. Pty Ltd 29 Stafford Street Huntingdale, 3166 Phone: 5448411 
Queensland: Bob McKnight (Trading) 23 O'Connell Terrace Bowen Hills, 4006 Phone- 527600 
Western Australia: R.F Datodi & Associates 16 Prowse Street West Perth, 6005 Phone 321 4429 
South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O’Sullivans Beach, 5166 Phone: 3841444 

Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston, 7250 Phone: 316533.162-164 Argyle Street Hobart, 7000 Phone: 342233 


IMPORTED BY CHLORIDE Chloride Batteries Australia Limited 


now the most complete range available in Australia 
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EVERYTHING FOR 
THE CONSTRUCTOR 
AT ONE SHOP 
AT PRICES TO SUIT 
YOUR BUDGET 


SPECIAL! 

Make your own PCB’s 
with our super kit. 

0NLY $8-50 


i mMM 


— CAPACITORS — 
— RESISTORS — 

— POTS — 

— SWITCHES — 
— PLUGS — 

— SOCKETS — 

— PANEL LAMPS — 

— TRANSISTORS — 
— DIODES — 

— BOXES — 

— LEDS — 

— IC’s — 


Try us for the 
hard-to-get components 

Block Capacitors 
Silver Micas 
High Voltage 
etc, etc 


Trading hours from 1st Jan 79. 
WEEKDAYS: 9am - 5.45pm 
SATURDAYS: 9am -12 noon 

TRADE ENQUIRIES WELCOME 



-II- 

NORTRONICS 
AUDIO & DIGITAL 
TAPE HEADS 

= ! b n 

for long life extended response 


• Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 

• Will fit AMPEX, SCULLY, TEAC, ATC, 
GATES, PENTAGON, IFONICS and many 
more. 

• Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 

( REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 
Nortronics manufacturers a full range of 
audio care products. 



• NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 

• SEND TWO 20c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 


f INDUSTRIES Pty.Ltd. 



[cartridges! 


ADCZLM.$125 

ADC XLM MK3.$99 

ADC VLM MK3.$82 

ADC QLM 36 MK3.$75 

ADC QLM 34 MK3.$58 

ADC QLM 32 MK3.$42 

ADC QLM 30 MK3 


DENNON DL 109D... 


.$112 


DENNON DL103.$120 

AU310 Trans for DL103.$70 

DENNON DL103S.$155 

AU320 Trans for DL103S.$90 

Shure V15 Type IV.$159 

Shure V15 Type III.$125 

Shure M95ED. 

Shure M91ED. 


Shure M70EJ.$16 

Shure M55E.$25 

Shure M44E 


Shure M24H.$79 

Shure M70B.$12 

Shure M75CS.$19 

Shure M44-7.$21 

Jelco MC9.$12 

Jelco MC-14D.$24 

Jelco MC-14E. 

Jelco MC-45E. 


ISTYLI1 


Shure VW35E.$56 

Shure N95ED.$49 

Shure N91ED.$39 

Shure N70EJ.$11 

Shure N55E.$21 

Shure N44E.$18 

Shure N24H.$52 

Shure N70B.$7 

Shure N75C.$15 

Shure N44-7.$16 

Jelco ND-9.$8 

Jelco ND-14D.$12 

Jelco ND-14E.$28 

Jelco ND-45E.$45 

[TONE ARMS! 

ADC LMF-1.$179 

ADC LMF-2.$189 

Grace 707.$89 

Jelco SA50.$39 


[ACCESSORIES! 

Headshell JS-10 Blk A1.$8.50 

Headshell JS-20W Nat A1.$9.50 

Headshell JS-50 Solid Blk A1....$11.75 

Stylus Press Gauge.$4.95 

Static Discharge mat.$7.95 

Stylus Microscope.$4.00 

Static Eliminator Gun.$19.95 

Goods listed are offered subject to availability. 
Prices include postage anywhere in Australia. 
Write, phone or call in. Send SAE for full 
cartridge and styli price list. 


CAMPBELLTOWN HI-FI 

107 Macquarie Ave, 
Campbelltown, NSW 2560 
Open all day Saturday 

Ph.(046) 25-6067 
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READERS' LETTERS 

No charge for replies but a foolscap-size stamped addressed envelope must be enclosed. 
Project queries can only be answered if related to item as published. We cannot assist if 
project is modified nor if components are otherwise than specified. 

We regret we cannot answer readers' enquiries by telephone. 

MICROFILM 

Microfiche editions of this publication are available by annual subscription from Micro¬ 
systems Pty Ltd, PO Box 188, North Sydney, NSW. 2060. 

SUBSCRIPTIONS AND BACK ISSUES 

ETI subscriptions cost $19.00 per year (inc. postage) within Australia. Cost elsewhere 
is $24.50 (inc. postage - surface mail). Airmail rates on application. 

Back issues cost SI .25 each plus 45 cents post and packing. 

We can supply only the following issues. 

1976: Nov., Dec. 1977: All issues except Jan, Feb. March. 1978: All issues. 

Photostats are available of any article ever published in ETI. We charge a flat $2.00 
regardless of page quantity from any one issue of ETI. Thus if the article is in three 
issues the cost is $6.00. Send orders to address below. 

Binders $4.50 plus 90c post NSW, $2.00 other States. 

COPYRIGHT 

The contents of Electronics Today International and associated publications is fully 
protected by the Commonwealth Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and 
printed circuit boards. Although any form of reproduction is a breach of copyright, we 
are not concerned about individuals constructing projects for their own private use, nor 
by pop groups (for example) constructing one or more items for use in connection with 
their performances. 

Commercial organisations should note that no project or part project described in 
Electronics Today International or associated publications may be offered for sale, or 
sold, in substantially or fully assembled form, unless a licence has been specifically 
obtained so to do from the publishers. Modern Magazines (Holdings) Ltd or from the 
copyright holders. 

LIABILITY 

Whilst every effort has been made to ensure that all constructional projects referred to in 
this edition will operate as indicated efficiently and properly and that all necessary 
components to manufacture the same will be available, no responsibility whatsoever is 
accepted in respect of the failure for any reason at all of the project to operate 
effectively or at all whether due to any fault in design or otherwise and no responsibility 
is accepted for the failure to obtain any component parts in respect of any such project. 
Further, no responsibility is accepted in respect of any injury or damage caused by any 
fault in the design of any such project as aforesaid. 

A MODERN MAGAZINES PUBLICATION 
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THE JVC RECEIVER. ® 

f <ery bit as revolutionary as they look, and then somj 


In our case, looks are n<— 
deceiving. Because all 
our new DC integrated 
stereo receivers com¬ 
bine unprecedented, 
revolutionary styling 
with unique electronic 
design features that 
reflect JVC’s more 
than 50 years' ex¬ 
perience in audio 
development and 
innovation^ 

DC Power Amplifier 
Design 

All four new JVC receivers feature DC amplifier 
circuitry. They offer virtually distortion-free perfor 1 
mance (0.03% THD) throughout.the entire audible 
spectrum. As a result, the sound you hear is clearer, 
cleaner and crisper. In addition, your speakers are 
protected with the Triple Power Protection circuit 
and you can monitor 


output wattage with 
dual power meters. 
Cheese from 120, 

85, 60 and 35 watts/ 
channel* 

SEA all the way 
All four receivers offer 
JVC’s exclusive built-in 
SEA five-zone graphic 
equalizer for more 
complete control of 


the music spectrum than 
conventional tone con¬ 
trols. You can attenuate or 
accentuate aayof ftyp 
separate musical bands, J 
and as-an added featur0 A 
we've incorporated a 
. special button so that the SEA ^ v 
circuit can be switched to your \ 

tape. deck. 

Pushbutton Source Selectors 

A horizontal panel of pushbuttons 
provides total control over all functions. . 

And brilliantly illuminated LEDs instantly >'• 
indicate the program source. Professional- 
type slider controls set volume and balance. 
Combine all these exclusive features with high 
sensitivity and tuning precision, thumb control tuning 
wheel and accurate dual-metering and you’ll see just 
how revolutionary the new JVC DC integrated stereo 
receivers are. Play one at your JVC dealer soon. 

For details on all JVC 
Hi-Fi Equipment, write to 
JVC Advisory Service, 

Box 307, North Ryde, 

N S W. 2113. 


For pure Hi-Fi 
entertainment! 


JVC 
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Yet 

another 


first for 
Technics. 


Technics have been the 
innovators of so many 
outstanding new concepts in 
audio technology. And they have , 
done it again: the RS-M85, the » 
world’s first quartz locked direct- 
drive flat type cassette deck. 

It has so many design features — 
like the rugged two-motor tape 
drive including a direct-drive 
capstan motor; feather-touch IC 
logic controls; radically new style 
peak/VU meters; and an 
incredible wow and flutter rating • 
of just 0.035% (WRMS). 

The bar graph FL (fluorescent) 
level meters are the most novel 
features of the RS-M85. 
Electronically controlled, s$ 
response time is instantdneofis, 
these make conventional needle- 


type meters obsolete. Highly 
accurate, the FL meters give 
direct parallel readout for instai 
comparison between channels. 
The capstan drive has a quartz- 
locked servo system that keeps 
tape speed constant. The recon 
playback head is laminated witl 
Sendust, a recently developed 
material which is.exceptionally 
hard and durable. Wide 
frequency response and negligib 
distortion contribute to the high 
quality in sound reproduction. 
The RS-M85 is just one of the 
exciting models from the range 
of Technics cassette decks. See 
them for yourself at your dealer. 


^ Technics 


. iT.78.26 

0 - 


hi-fi 

x 278, Kensington, N.S.W. 2033 


















